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THE JOHNSON FRICTION CLUTCH 


Use The 


JOHNSON FRICTION CLUTCH 


ON YOUR 


a CIGAR» 
7 - CIGARETTE 


Single Cluteh with Pulles 


The JOHNSON Clutch with its 
simple, rugged construction has 


only three working parts, it's un- 


Double Clutch Exterior 


usual compactness and sensitive 
instantaneous response is the 
clutch with which to operate 
Cigar and Cigarette machinery 


of all kinds such as—-Preparing 
JOUNSON Double Cluteh 


between Bevel Gearing 


Machines, Scrap Cutters, Knife 


Cutters, Plug Cutters, Stem 
Ii your drive requires a clutch 
built especially for high speeds, Flattenin$ Machines, Bunching 
heavy starting loads, excessive 
slipping or continuous engaging 
use the New SUPER- 
JOHNSON Clutch. 


SEND FOR CATALOG “PE-11” 


THE CARLYLE JOHNSON MACHINE CO. manchester conn 


Machines, ete. 
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Now 
25 Cents a Day 
Keeps the Iceman Away 


Business Week 
October 14. 
And this news item continues to relate the successful plan that a 


New York department store has started to sell more electric 


ret rigerators. 


Purchasers can select from several sizes and types in three makes 
of refrigerators. Upon a cash deposit of $10 the store delivers 
the purchase and with it an Electro-Save electric clock to which a 


removable savings bank compartment is attached. 


The customer is required to deposit in this the 25c. a day that 
melts away in the daily ice supply of the average family. Once 
a month he must take it to the store where its contents are applied 
to the purchase price. Upon final payment he takes title to both 
refrigerator and clock. The plan has proved instantly successful, 


resulting in large sales. 


Here is an example of real head work, two engineered products 
for entirely different uses brought together to result in a success- 
ful venture. The heading might well have read, "Now 25 Cents 
a Day Plus Product Engineering Makes Sales." 

Many such combinations have been made, many more are possible. 
What might the products you are engineering do that they are not 
doing now? With what others might they work in combination? 


What other products might be combined with them? 
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An Interview with 


O. L. STARR 


e- President in Charge of Research 


and 





W. H. RADFORD 


Chief Engineer, 
Caterpillar Tractor Company 
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A Need Visualized 
ls a Design Well Done 


HE older type of Caterpillar ‘20’ Motor Patrol was built 

around a standard track-type tractor. The new Auto Patrol 
is a combination of two machines originally designed for separate 
operation, but now combined as a single machine to do a specific 
job well. The principles of operation of the blade are the same, 
and the older machines form the basis for the newer design. With 
the old combination ample power was available from the crawler- 
type tractor, but it was slow in operation, particularly in getting 
between jobs. With the operator placed at the extreme rear of 
the tractor, his view of the blade in operation was partly blocked by 
the engine, which in this position was exposed to excessive wear 
from dust. The fact that the frame was detachable and the tractor 
could be used for haulage was more of a selling point than a real 
advantage, as investigation showed few users made this change. 
In order to meet the demand for greater speed, 
the first suggestion was to put the “20” tractor 
on wheels. But this would not give the operator 
an unobstructed view, nor would it improve the 
position of the motor, which was in a difficult 
position to crank in addition to the points of dis- 
A bevel gear 


— 


advantage previously mentioned. 





The Caterpillar Auto Patrol is the response 
to a widespread need on the part of road- 
maintenance men, but the need was not 
apparent at first because the users of con- 
struction machinery are notoriously inarticu- 
late. It took the research and sales depart- 
ments of the manufacturer to visualize the 
requirements of the field through personal 


contacts. Here is how it was done mechanically 
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arrangement, bringing out the crank at right 


angles, had not proved entirely satisfactorv. 

The next thought was to turn the wheeled 
tractor around and place the operator next to the 
blade and the engine at the rear. This design was 
a considerable improvement as far as operation 
went, but it did not lend itself to proper weight 
distribution on the wheels and blade. Besides, it 
was still a compromise between units originally 
designed to function separately. 

Then came the present idea, which was really 


With the 


engine facing the rear, in effect it is as if a 


an offshoot of the latter conception. 


wheeled tractor were bent in two so that the driv- 
ing wheels coincided with the front wheels. The 
transmission case remains bolted to the rear axle 
which is now centered under the engine and bolted 
to it. With such a compact unit built into the 
frame of the grader at the rear, the driver’s po- 
sition can be chosen to give him a clear view. 

Greater speed between jobs was a prerequisite 
and necessitated pneumatic tires, as the entire 
weight of the vehicle is unsprung. Springs cannot 
be used because of the planing action of the blade 
and its tendency to synchronize with the road 


shocks. 


ated over fairly rough country roads at 10 miles 


To offer a machine that could be oper- 


an hour without rattle, it was necessary also to 
carry design refinements into every movable part. 

Putting the grader unit on wheels meant losing 
the high tractive effort of the track-type tractor. 
Slippage even under a ratio of drawbar pull to 


load of 1 to 1 is relatively small in such types, 


whereas on wheeled tractors the ratio seldom ex- 
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ceeds 0.4. In the Auto Patrol, the maximum bladi 
pressure may exceed 7,000 lb. in heavy work, à 
ratio of 0.7 to the 10,000 Ib. load that comes on 
the rear wheels, but by increasing the contact area 
through the use of dual tires, this factor can be 
considered within safe limits. 

The principal reason for mounting the engine 
directly over the real axle is to get the necessary 
weight on the rear wheels. In addition, both 
front and rear wheels are made of heavy drums 
of cast iron which were proportioned to get the 
desired load on the moldboard and on both sets 
of wheels. Heavy wheels at the rear give greater 
traction, while heavy front wheels resist side 
slippage, when operating on road shoulders. 

Considerations of distributed weight, traction 
and blade pressures led to a study of the question 
of wheel slippage, involving necessarily a study 
of differential action. An experimental machine 
was built and tested under varying conditions over 
country roads, and the wheel slippage carefully 
measured, both with the differential in action and 
with it locked. 
showed that there was actually more slip with 
the differential than without it. 


Comparison of wheel revolutions 


Usually one 
wheel is operating on soft ground on the shoulder 
of the road and therefore has a greater tendency 
to slip than the other wheel running on harder 
Without the differential, both wheels 
turn at the same speed. 


ground. 
Furthermore, there is 
less likelihood of the vehicle becoming stranded 
with one wheel in soft mud, an ever-present 
With a 


the slight wheel slippage 


danger on rural roads in early spring. 
wheelbase of 193 in., 
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that takes place when going around curves be- 
comes unimportant, particularly since most of the 
work is done on the straightaway. 

In the transmission, which is bolted to the rear 
axle housing in the usual way, conventional trac- 
tor practice calls for a final reduction to the rear 
axle by a spur pinion and ring gear rather than 
by bevel gears, as it is easier to build the necessary 
tooth capacity into a spur gear to resist the higher 
loads at the lower reduction. The bevel ring 
gear is carried on a jackshaft on which the spur 
pinion is forged integral. Elimination of the 
differential simplifies the split hub construction 
for the spur ring gear, but the usual mounting 
between opposed Timken bearings is maintained. 
The splined axles are made of heat-treated SAE 
1045 steel carried in dual Timken bearings at the 
wheels, protected against dirt by unit leather oil 
seals pressed in at the hubs. 

According to standard wheeled tractor prac- 
tice, the bevel pinion is overhung from the lower 
splined transmission shaft on which the sliding 
gears are mounted. Overhung on the other end 
and outside the transmission case is the brake— 
the only one on the machine. It is an internal ex- 
panding type, shrouded from dirt and water, yet 
Brakes at the 
rear wheels were considered, but were rejected 


readily cooled in the air stream. 


because of space limitations and the high torques 
developed at the low wheel speeds. 

In selecting speeds, four conditions had to be 
considered: heavy scarifying work, normal sur- 
face maintenance work, lighter surfacing, and 
transportation between jobs. Corresponding 
speeds in the auto patrol are 1.8, 3.7, 6.5 and 10 
There is also a reverse speed 


corresponding to 2.3 miles per hour. 


miles per hour. 
A speed 
higher than 10 m.p.h. was deemed impractical 
for an unsprung vehicle. 

Perhaps the most novel feature about the 
transmission is the method of supporting the re- 
verse idler pinion. For assembly reasons it is 
necessary to mount this idler on a removable 
cylindrical bracket slipped into the transmission 
case from the outside and held by four capscrews. 
The front of the transmission case carries a rub- 
ber shock absorber on the outer end, and forms 
the third support for the motor-transmission-axle 
unit. Two C-clamps holding the banjo axle hous- 
ing to the grader frame form the other two. 

Drive from the engine could be by either chain 
or gears, as the final direction of rotation could 
ilways be controlled at the bevel gear. We chose 
the latter. Clutch modifications were necessitated 
cause of the unusual arrangement of the drive 
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and the necessity of getting a power take-off 
shaft that would be independent of the main 
clutch action. After several trials, the quill 
arrangement illustrated was adopted. 

Means for shifting the gears by remote control 
from the cab had to be devised. Because of its 
universality, ball and socket support of the shift 
lever is retained, and the end of the lever selects 
Their 
motion is transmitted to an auxiliary shifting box 


slots in which notched shifter bars slide. 


(at the transmission) by three substantial rods. 
To prevent the operator slipping into low gear 
unless he consciously exerts added pressure on 
the shifter handle, a spring-backed plunger re- 
strains this action. 

Since we build a series of tractor engines vary- 
ing from 14 to 75 hp., it was merely a question 
of selecting the right size standard engine, rather 
than designing a new one, as the duty is as severe 
Field tests 
confirmed the choice of the 35-hp. engine. 


in one application as in the other. 


From the beginning it was decided to provide 


ELELVATION OF BLADE CIRCLE 


A self-locking screw and bronze 
nut driven by bevel gears ar: 
totally inclosed for protection 
against dirt. A heat-treated collar 
adjusted by a screw sleeve takes 
the upward reaction, a ball thrust 
bearing the weight Alignment 
about one horizontal axis is per 
mitted by 

a yoke, the hardened shank 


which is free to rotate in a hard 












trunnion pins clamped in 


ened steel sleeve about a second 
axis at right angles At the bot 
tom of the screw is a ball and 


socket connection to the circle 





mAN 
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power control of the blade and scarifier, but only 
as optional equipment. In some of the previous 
trailing type scrapers, a power take-off device 
was available that could be tied in with the blade 
movements, but in the Motor Patrol operation 
When an attempt was 


made to design hand controls into the Auto 


was entirely by hand. 


Patrol, it was found that the large diameter con- 
trol wheels took up too much room in the cab 
and interfered with clear vision of the work as 
well as with steering, particularly at the higher 
speeds at which the machine may operate. 

Power control of all motions except steering 
then became an essential feature, and the problem 
was to provide it in the simplest and most posi- 
tive form. The idea was to make it possible for 
the average inept road workman to manipulate 
the controls without injury to the machine. 
Hydraulic means were considered and rejected as 
not meeting these conditions. Instead, a tapered- 
jaw clutch unit was chosen, because it combines 
simplicity from a manufacturing as well as from 
an operating point of view. As a resisting torque 
is built up, the operator must increase his pull on 
the clutch lever or it will be jerked out of his 
hand. This permits him to easily "feel" the 
pressure of the blade against the work. 

In converting the former track-type tractor 
machine into a pneumatic-tired wheeled vehicle, 
the scraper blade support was redesigned, 
although the frame supporting the "circle" is 
substantially the same. It is triangular in shape 
and held at the front axle yoke in a universal joint 
that permits rotation on axes in the three princi- 
pal planes. Where, on most power graders, the 
frame is suspended by links from crank arms, 
these links now become power elevating screws, 
inclosed in tubular housings for protection. Lat- 
eral stability of the frame is effected by a radius 
rod whose upper pivot point is movable by rack 
and pinion for side control of the blade. Locking 
is effected through the driving worm and wheel, 
totally inclosed and mounted on a cross frame 
member of angle steel. Similarly, the pinions and 
sectors for elevating the scarifier frame are driven 


through another self-locking worm and wheel unit. 


Still another worm and wheel unit provides 
drive for the spur pinion engaging the internal 
teeth cut on the inside of the "circle." To pre- 
vent the worm backing up under road shocks, an 
unbalanced disk is keyed to the end of the shaft, 
and vibration tends to bring this unbalanced 
weight to its lowest point and keep it there. 
Considerable attention was paid to the design 


of the circle and the support of the blade. Here 
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MOTOR, clutch housing, transmission and rear axle 
are bolted together as a unit. A spur idler gear 
carried on a roller bearing stud connects the clutch 
pinion with the transmission. Through a hollow shaft 
carrying the clutch members runs an independent 
power take-off shaft for blade control, driving through 
fabric universal joints and a propeller shaft. 


greater speed encountered necessitated 


again the 
greater strength in the whole structure, so that 
the machine is prepared to withstand momentary 
heavy resistance, such as caused by inequalities in 
Hence the blade 
beams are much heavier, and where they are bent 


the road or a soft shoulder. 


edgewise to form the blade support, lateral sta- 
bility is secured by a braced angle steel and ship 
channel frame held to the circle member by cast 
steel gussets, all hot riveted into a unit structure. 
The circle itself is heavier, and adjustable wear 
plates support it in the frame so that it can be 
rotated freely to position the blade, at the sami 
time be constrained against undue rattling in 
operating over a **wash-board" road. 

In keeping with the rest of the machine, r« 
hinements were made in the scarifier. To provid 
for wear, square notches are cut in the back o! 
the scarifier teeth so that they can be shifted into 


six different depth positions and locked by a tape 


key. By making the supporting block a heavy 
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steel casting, greater strength and weight are 


obtained, thus adding to its effectiveness. 
Favorable sales reaction in the field has well 
justified the time and effort put into the design of 
this unit. It represents engineering balance— 
correct distribution of weight, traction for hold- 
ing the scarifying teeth into deep bites, and 
smooth and sure action of the 12-ft. grader blade 
as against a combination of two units origi- 
nally designed for separate operation. Only in 
this way could speed and power be effectively ap- 
plied. While the design is entirely unconventional, 
it is the logical outgrowth of the collective expe- 
rience of Caterpillar engineers in the design and 


construction of tractors and road equipment. It 





POWER control of the blade and scarifier is by five 
reversing clutches mounted on the dash, the central 
one of which is illustrated. Spur gears, forged in- 
tegral with the bevel gears, connect with a train of 
gears on either side. With the two-way clutches, 
this gives five power output shafts capable of rota- 
tion in either direction. Final drive is through uni- 
versal joints and square, telescoping shafts 


another example of product built to the needs 
. a market. In this particular case these needs 
id to be uncovered by the research department 
personal field contacts. But once established, 


or 
5 


eir solution was only a matter of engineerin 
velopment. 





Getting Field Contact 


By G. B. STUART 


H" OULD vou mind making some notes tor 

Wie said Paul Babbitt, as he got the 
car under way after a visit to one of a number of 
manufacturers we were "contacting" for general 
data one dav. Paul is one of our kev salesmen, 
and I was making the rounds with him to get the 
held atmosphere and see how things were getting 
across. 

"Thanks verv much," he continued, after | 
handed him back the pad with the notations he 
dictated. "With all due regard to the ability of 
engineers, some of vou miss an awful lot by not 
seeing the opportunities for adapting products to 
real needs. 

“Take the case of those people making dictat- 
ing machines," he rambled on. ‘‘Why hasn’t one 
of them developed a machine that would tuck 
away behind the panelboard of an automobile so 
a traveling man like myself could press a starting 
button and dictate while going along the road?” 

“I imagine some young engineer proposed it 
long ago and the sales manager tabooed the idea,” 
I answered. ‘At any rate the idea sounds reason- 
able." 

"Like 


everybody else I do a lot of thinking along the 


“Tt is reasonable," continued Paul. 


road, and it's out of the question to pull up along- 
side the road and write every time I get an idea. 
After I leave a plant I sum up in my mind all the 
aspects of the case, but by night I’m so tired and 
crammed with all the miscellaneous conversations 
Why, 


often I spend three hours at night writing up my 


that I can’t report on them intelligently. 


reports. 

"['d be willing to bet that there are more than 
a hundred thousand salesmen fixed just like I am, 
besides all the executives who would jump at a 
chance to have a dictating machine at the wheel 
when they're driving." 

“Perhaps there would be some difficulties with 
the present recording methods, but a machine 
could be designed for the purpose,” I answered. 

"Why isn't this a good field for the device that 
records sounds on a magnetized wire instead of a 
wax cylinder. It was tried years ago and I see 
one of the big companies has just taken it over to 
push it once more. Anyway, it’s a good illustra- 
tion of how a product engineer can pick up new 
ideas and find new applications or adaptations if 
he gets out in the field where his product is likely 
to be used." 





BOOKS FOR ENGINEERS 


HIOLOGY OI 


hatent 


THE INVENTOR. By Joseph Ross- 

Patent O fice. 252 
| 6x84 in. Clothboard covers. Indexed. Pub 
lished by the Inventors Publishing Company, 1266 
New Hampshire Ave., Washington, D. C. Price $3. 


examiner, U. S. 


ENGINEERS who are interested in the development Ol 
products should read this book. It is a thorough treatise 
on the background of the inventor—what he is, what he 
thinks about, and how the function of invention works 
through civilization. It is not a mere historical 
record of inventions as practically all previous books on 
inventions have been. 


our 


The author has drawn from his 
wide experience in contacting with inventions, and he 
has gathered together the views and personal experiences 
of living inventors. He shows, for example, that major 
inventions such as the steamboat or steam engine are not 
the product of one man although the public may attach 
the name of one man to them. A very worthwhile phase 

| is the author’s deductions on the reasons 
inventors 


KH k 


often do not make monev out of their 


ACTION By Edward R. Weidlein and 
n A. Hamor. 310 pages, 6x94 in. Cloth- 
overs. Indexed. Illustrated. Published by 
Hill Book Company, Inc., New York, 


> 


V. Price $3 


, 


I| CC Y 0 


IF one were to pick out half a dozen books of the year 
most useful to engineers he could hardly escape placing 
this volume very close to the top of the list. 
interested 
able book 
has solved 
] 


a book 


Anyone 
in product development will find in this read- 
a most interesting description of how science 
the problems of this great age. It is not 
prepared under the urge of a hasty idea, but 
careful study, and is the outcome of fifteen 
of presentation of the subject by the authors in 
groups of business men. The book dis- 
cusses the work and organization of the most prominent 
laboratories, telling interestingly of practical problems 
solved, of the men who accomplished these things, and 


the philosophy of scientific research. 


shows 
years 


addresses to 


The reading of 
it will give inspiration and fruitful ideas to any engineer 
who IS anxious to develop his product to higher levels. 


ECONOMICS FOR ENGINEERS By 


R. Henry Rowntree 


Edison L. Bowers and 
, assistant professor and instruc- 
onomics, respectively, Ohio State Uni- 
190 pages, 6x9 in. Clothboard covers. 
Published by the McGraw-Hill Book Co., 
New York, N. Y. Prce $4. 


subjects 


O C( 


red 


SO many have been crammed into this book 
that a volume of tremendous value to the engineer could 
have been produced if enough patience had been exer- 


cised to eliminate the platitudes and elementary introduc- 
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tions. As it stands it is a book largely useful to college 
students or young engineers getting their first peek at 
business. It is remarkable, however, how much data has 
been packed into the volume, and those engineers who 
have hitherto given little or no attention to the economic 
and business side of their profession could well profit 
from its reading. It includes such subjects as: Business 
Units, Financial Structure, Domestic Marketing, Com- 
petitive Prices, Controlled Prices, Labor Relations, 
Management and Profits, Insurance, Work Hazards, and 
Public Control of Business. In some cases the authors 
have varied from a policy of recounting facts and 
expressed their own interpretation, but on the whole the 
book is free of personal opinions and bias. 


+ 


MECHANISM. TuriRD EpitTion. By Robert McArdle 
Keown, engineer, Industrial Commission of Wis- 
consin. Revised by Virgil Moring Faires, professor 
of mechanical engineering, Agricultural and 
Mechanical College of Texas. 242 pages, 54x8 in. 
Clothboard cover. Published by the McGraw-Hill 
Book Company, Inc., 370 Seventh Ave., New York, 
N. Y. Price $2.50. 

THIS third edition represents a complete revision of the 

book as originally written by the senior author, formerly 

Associate Professor of Machine Design at the University 

of Wisconsin. Aside from the re-arrangement of 

chapters and the increased number and variety of prob- 
lems, the book has been further improved by the free 
use of photographic reproductions of actual machines 
that embody the mechanisms analyzed in the text. 
Intended primarily for freshmen or sophomores, the 
book treats its subjects in an elementary manner. Appa- 
rently the fundamental aim of the author was to acquaint 

the student with mechanisms rather than give him a 

comprehensive analysis of the fundamental principles. 

Considerable space is devoted to gearing, one chapter 

describing the method used for generating teeth. In an 

appendix is given tables of standard gear tooth propor- 
tions while a second appendix is devoted to drafting- 
room prt yblems. 

+ 


TELEVISION, METHODS AND USEs. 
Felix, radio consultant. 272 pages, 5x73} in. Cloth 
Indexed. 73 illustrations. Published 
by the McGraw-Hill Book Company, Inc., 370 
Seventh Ave., New York, N. Y. Price, $2.50. 


PREMATURE unwarrantedly hopeful publicity almost 
ruined public faith in the radio and the talking picture : 
more recently it has threatened to do the same to tele 
vision. "Though this science has a future, just as did 
those which preceded it, present difficulties can only be 
conquered through accurate understanding and compre 
hensive research. "Television, as it exists todav, may b: 
altered significantly by a development of tomorrow, but 
that development has vet to come. 

This is the attitude of the author of this concise an 
clearcut explanation and discussion. He analyzes the 
problems the process faces, its commercial possibilities 
and its probable future. The book develops a clear under- 
standing of how existing television systems work, th 
basic processes involved, the standards necessary fo: 
commercial performance, present limitations, and t! 
nature of the developments still necessary. It should 
prove an interesting volume for the engineer or designer 
interested in television problems. 


by Edgar H 


[TS 


board covers. 
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Hydraulic drive features 
dirigible - handling loco- 
motive — Radio develop- 
ments largely refinements 
— New product designs 
at many shows — Elec- 
trical products show in- 
creased diversification — 
Steam turbines may drive 
transport planes — Rubber 
prevents fan erosion from 
jrit — "Cold light" bulbs 
developed 





ARTICULARLY worthy of en- 
Pos note in the development 
of the “Akron” is the application of 
hydraulic power to the handling loco- 
motive. Dirigibles had been previ- 


ously landed and housed by huge 


ground crews. To eliminate this ne- 
cessity, the Navy decided to have a 
locomotive operating on a circular 
track about the mooring mast and 
pulling the stern of the dirigible to 
swing it into line with the hangar. 
To handle the “Akron,” the locomo- 
tive had to be capable of developing 
60,000 Ib. drawbar pull at speeds up 
to 100 ft. 


speed of 7 m.p.h., be capable of mov- 


per min., have a second 


ing without Jar or jerk, and yet have 
an over-all height limited to 6 ft. 
Porter 


Company developed the locomotive 


Engineers of the H. K. 


here pictured. Hydraulic power 


ds in 
duct Engineering 


transmission. provides smooth run- 


ning. .X 250-hp. 8-cvl. LeRoi engine 
drives the hydraulic pump, dev elop- 
ing 600 Ib. per sq.in. hydraulic pres- 
sure through single-reduction gears 
running in oil. Speed reduction gears 


mounted in. cast-steel housings are 


hydraulic motor 
All shafts 
are Timken mounted and are of spe- 
Worm 


gear and handwheel on the operator's 


driven by the 
through flexible couplings. 


cial heat-treated allov steel. 


stand regulate the flow of fluid, thus 
regulating speed. Hydraulic tension 
meter units at each bumper record 
chamber pressure which is 2,300 Ib. 
They 


act as safety measures by indicating 


per sq.in. at full tractive force. 


on the operator’s instrument board 
when the safe traction limit has been 
Solid steel slabs form the 
22,000-Ib. frame of the 264,000-Ib. 


locomotive, which is 39x13x6 ft. high. 


reached. 


The frame structure was purposely 
"designed heavy" in order to obtain 
extra strength and adhesion weight. 

The Radio Show at Madison 
Square Garden, New York, brought 
out only refinements. Practically 
every one of the 133 set makers who 


exhibited had a_ super-heterodyne 


model, prices are lower than ever 
before (the average being about 


$60), cabinets are becoming simpler, 
nationally known designers are being 
called in to design cabinets, and a 
number of companies are producing 
combinations grand- 


Mid- 


embodying a 
father’s clock or an end table. 





get sets are also becoming more **midgety" indi- 
cating the effort of engineers to meet the low- 
price market. Pentode and variable-mu tubes 
were used in practically all receivers. One manu- 
facturer has avoided the necessity for can tube 
shields by fusing the shield directly to the glass 
of the tube. Television, while publicized and of- 
fered attractively, is still far from what it must 
some day be. Designers must still produce equip- 
ment suitable for commercial operation. 

\ complete novel on an ordinary movie film 
30 ft. long is a future possibility, using 500 micro- 
scopic sound tracks side by side and running at a 
much slower speed than ordinary film, there being 
An ordinary grand opera 
Another 


device is the new record produced by Victor en- 


no pictures to match. 
could be put on such a film 50 ft. long. 
gineers. By multiplying the grooves or sound 
tracks, records capable of playing a quarter to 
half an hour are produced. 

Corrosion-resistant alloys of the 18-8 family 
and its cousins captured major interest at the 
National Metals Congress. 
ical advances in working have been made that 


So many technolog- 


many varieties of products are now competing 
strenuously with the longer known Monel metal. 
Veneered steels made their bow—sheet, strip and 
plate—comprising a thin layer of stainless welded 
and rolled onto carbon steel, giving the proper- 
ties of both at cheaper cost than the former. 
\utomobile bumpers, lamps and chemical and oil 
rehnery equipment are a few of the many uses. 
Sulphurized oils and greases, specially processed, 
have been developed for high-speed gearsets, the 
newer automotive transmissions and other refined 
gear and bearing designs. 

New types of cars, buses (see page 510), trol- 
ley buses, electrical and mechanical equipment, 
track materials, and accessories were shown by 
123 exhibitors in the 80,347 sq.ft. of space at the 
LERA. \tlantic City. 


departures from standard design were embodied 


exhibition at Radical 


in a Philadelphia car with streamlined exterior, 
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PILGRIM 100A transport with vibration-insulated 
cabin, manifolded individual ventilators and rubber- 
mounted engine to lessen cabin noise. Chrome 
molybdenum tubing forms the framework, and a 
575-hp. Hornet engine is direct-connected to the 


aluminum-alloy propeller 


wedge-shaped front windows, and all-aluminum 
body, reputed to make 90 m.p.h. Of three types 
of railway trucks exhibited, two were built for 
A new Brill truck has a 7.1-1 re- 
duction with a hardened-steel worm meshing with 


worm drive. 


a bronze wormwheel pressed directly on the axle. 
Bronze journals, solid axle shafts, and automotive- 
type springs are embodied in the new Timken- 
Detroit truck. A 35-hp., 600-volt G.E. motor 
designed for high accelerating rates, weighed only 
1,500 Ib., while a similar 50-hp. unit weighed only 
785 ]b. Westinghouse showed a 190-hp., 600- 
volt motor that weighed 5,300 lb. complete, a 
35-hp. unit weighing 630 Ib., and a 50-hp. unit 
weighing 830 Ib. A traction booster, designed to 
afford greater retarding force to the car by means 
of magnetic shoes pulling the truck frame toward 
the rails, to shorten the stopping distance, was 
also displayed. Johns-Manville showed a section 
of street car insulated both for heat and sound. 

Trends in design of gas appliances at the 
American Gas Association convention at Atlantic 
City indicated steadily increasing use of color and 
far more deft and agreeable handling of it, addi- 


tional conveniences in household appliances, and 


further indications of increasing future use of 
equipment designed for butane gas. One new 
burner for butane could be operated upside down 
or on its side. Premixers are now being used on 
furnaces heated by gas, safety gascocks and 
burners are being applied increasingly, and there is 
an eftort to obtain more precise thermostatic heat 
control for application on various gas appliances. 
Steam turbines may still come back as automo- 
tive power sources. Great Lakes Aircraft engi- 
neers are developing a turbine to drive transport 
planes, using a multiple-tube quick-steaming boiler 
operating at 1,000 Ib. per sq.in., fuel oil fired. 
Military requirements have thus far dictated 
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most airplane development. Commercial oper- 
ators usually could obtain only planes that were 
partial modifications of military designs. The 
[00A Pilgrim shown in cross-section here, how- 
ever, was designed particularly with the require- 
ments of a commercial operating company in 
mind. As a result, radio installation has been 
made an integral part, and is so distributed that 
there is no cause for reduced baggage space or 
unbalancing of the machine. Sufhcient depth and 
breadth are built into the fuselage so that the nine 
passengers have room to sit and move about in 
comfort. Cabin walls are insulated for sound 
and heat, and a dual heating and ventilating sys- 
tem is provided, involving a Prestone boiler on 
the exhaust manifold and connected to a radiator. 

Contrary to general engineering opinion, the 
 utogiro can be designed for high-speed operation, 
according to Ralph H. Upson. ‘Thus far the 
slow landing speed has been stressed simply be- 
cause the greatest problem in designing high-speed 


planes is to make them able to go slow. Auto- 





FWENTY principal parts of this 1-ton capacits 


MeCullom electric hoist are zine-base die castings, 
including the rotor winding, which has inserts of 


copper and laminated steel 


giros did a variety of stunts at the recent New 
York air show, including steep banks, power 
lives, vertical descents, and almost vertical take- 
ITS. Also 


Sikorsky ‘American Clipper” amphibian. 


45-passenger 
It has 


Hornet 575-hp. cowled engines mounted side 


prominent was the 


side below its single wing, gasoline being car- 
ed in wing tanks. The vibration-insulated cabin 
is a mahogany lining and fabric overcovering 

the wing outrigger and tailpieces. Otherwise 
is of all-metal construction. Another feature is 
3,700-mi. radio set. Electric heating and cook- 
' equipment is provided, as well as compressed 


‘tanks for quick inflation of life boats. 





\ number of electrical manufacturers are diver- 








ty 


lheir product engineers are producing 
t — 


sifying. 


designs to capture sales attention under present 
conditions. New electric clock designs keep com- 
ing; one by the Electro-.\uto Lite Co. retails for 
a dollar. Hoover vacuum cleaners have rubber- 
covered fans, fan chambers and other parts to 
prevent erosion from grit. Rubber grips are used 
on the mono-piece tubing handles, sponge rubber 
gaskets are employed in the bag mountings, rub- 
ber tires and rubber bumpers are also incorpo- 
rated. Rubber wringer rolls by Goodrich have 
colored stripes to lessen danger. New dev elop- 
ments in lighting include "cold-light" lamps, just 
announced in Germany. The lamps are cold- 
cathode 110-volt gaseous bulbs with standard 
sockets, can be used on either a.c. or d.c., and 
have an operating cost of only 1/3 to 1/5 that of 
ordinary bulbs. "They are combination mercury- 
vapor and neon lamps, producing a light that gives 
tt very little heat. 


house-number globes using a neon-type number 


One company has introduced 
enclosed in a glass bulb. Electric heaters are be- 
ing produced in a variety of designs, one by 


Master 


mounted in front of an ordinary 4-bladed electric 


Electric being simply a heating coil 
fan. Others are elaborately cased for use as room 
heaters, one $10 example drawing 1,100 watts 
to provide the same heating capacity as a 25-sq.ft. 
cast-iron hot water radiator. 

Swash plates inside the steel tank of the new 
auto tank trailer built by Isaacson Iron Works 
have made it possible to dispense with the conven- 
tional chassis frame, the tank being mounted di- 
rectly on small sub-frames over the axles. This 
converts the tank into a semi-monococque struc- 
ture with the steel tank skin taking major gravity 
and torsional load stresses, and yet increasing 
capacity from 3,600 to 3,800 gal. ‘Twisting 
strains on the tank are avoided by using a full 
3-point suspension mounting on the front axle. 

While really radical changes in automobile de- 
sign, such as the “teardrop” car, are not likely to 
be seen at the next auto shows, scheduled for New 
York and Chicago in January, worm drive is slated 
for at least two cars. New transmissions are 
rumored, and the shift gear is again threatened. 
Stiffer frames and better insulation against heat 
and noise are among promised changes. A new 
Peugeot, exhibited here, may mark the trend in 
bodv design. It has a low compact, streamlined 
bodv, with no running board. Horizontal louvers 
replace the vertical ones ordinarily used. The 
hood extends from the radiator shell to the slop- 
ing windshield, and the windshield line is extended 


downward to form the front edge of the door. 











ifferential 
Planetary 
Gearing 


By L. F. MICHAEL 


l: the accompanving illustration is shown dia- 
grammatically a differential planetary gear 
train consisting of a fixed internal gear D and 
internal gear C free to rotate about the axis O. 
The two smaller cylinders, 4 and B, rotate about 
the common axis Z and make non-slipping contact 
with the internal gears C and D respectively. The 
axis Z rotates in turn about O at a fixed radius 
O-Z. Arm O-Z and drum B rotate about the 
same center line, though their respective angular 
velocities are independent of each other except 
as determined by the differential gear train 
ABCD. For simplification, it will first be assumed 
that these cylinders make non-slipping contact. 

Let X be a point of contact between cylinders 
B and D, and Y the corresponding point of con- 
As the cylinder D 
is fixed, X. will be the instantaneous center about 
which pinion B tends to rotate. Since B and 4 
rotate together, and X is the centro about which 


tact between wheels C and £. 


pinion B rotates, the direction of motion of any 
point in either B or Æ is normal to the radius 
drawn from the points under observation to X. 


of the crank OZ 


is known, the instantaneous velocity of the point 


If the speed of rotation, No 


Z can be calculated from the equation 
| z 2x(OZ)N, 

The direction of this velocity will be perpendic- 
ular to the radius OZ. The velocity of Z may 
then be shown graphically by a line drawn per- 
pendicular to OZ and of a scale length to repre- 
sent the velocity of the point. Since Z is a common 
point in the cylinders 4 and B, the velocity and 
direction of any point on the diameter of B or 4, 
relative to D, may be determined graphically by 
drawing a perpendicular from the line OX to the 
intersection with the line X L, as shown in the dia- 
gram. Thus the line Y L» represents the veloc- 


itv and direction of the point Y, and since 4 and 
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B are in non-slipping contact at Y, this also repre- 
sents the pitch velocity and direction of motion of 
gear sets Æ and C relative to D. 
[n the following derivations, 
R — radii 
T — number of teeth 
D — diameter 
N — r.p.m. of crank arm OZ 
Ne = r.p.m. of driven gear C 
Z = pitch velocity of gear C 
Sı = diametral pitch common to B and D 
S2 = diametral pitch common to 4 and C. 
Subscripts, 4, B, C and D will be used to desig- 
nate the different gears in the train. 
Referring to the accompanying figure, we have 
the following evident relationships : 


Vz ZL4 AXN o( Rp Rr) 
2» XY iS -— R. 
Eir AER Rn 


But YL = Vo, the pitch line velocity of wheel 
C. Substituting in the above equation : 


] d i Rr Ra 


| 'Z Rpg 
Ve —oe ARN, 
2xNo(Rp— Rs) Re 22No( Ro — R; 
Nc ! Re Ka... exCKo R4) 
No Rr PE AxRc 
Inverting and canceling: 
No RyRe Rrk, 


Ni ( Rg — Ra (Re — R, | (Rp 
Ciede 4, B, € 


circles of toothed gears. 


R4)(Rp Rpg 


and D represent the pitch 


2 


Since tooth ratios are 





PLANETARY differential gear train shown 
diagrammatically as rolling cylinders. Equa 
tions of velocity ratios are derived from the 
fact that X is the instantaneous center of rota 
tion of wheels A and B 
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directly proportional to pitch radii, the above 


equation may be written: 


Ne TAT, | s 
No (Tn Ta) (Tp Tp) 
It is evident from the figure that: 
Rp R4 Rp Ro = AY 
Also, 8 being the diametral pitch, 
m A. dud 5. "EM 2 n 2$ 


Substituting in the preceding equation, 
Tp —— Tn 2 Tc 2 T4 


2S p l 2S» 

Tn — Tr Te — T4 
or me—— — € 00€ - "4 
231 So 


It is always necessary for the differential gear 
train to satisfy both Equations (1) and (2 
Where it is desirable to maintain the same diam- 
etral pitch for both sets of gears, $i — $» and 
Equation (2) becomes: 

Tp Tn T, T 4 

By referring to Fig. 1, it can easily be seen that 
the reduction depends largely upon the ratio of 
P that the greater this ratio, the greater the 
reduction obtained. For maximum reduction ZX 
should be a maximum and X Y a minimum, limited 


If 4 and B are 


toothed gears, of the same or nearly the same dia- 


of course by the diameter of D. 


metral pitch, this minimum difference in pitch 
radii is established by the minimum difference in 


whole teeth,—or one tooth. That is, 
Tg — Ta = |1 (3) 
The same is theoretically true of T» — T» but 


constructional and mechanical considerations com- 
pel a much wider difference in number of teeth. 
The use of standard form tooth cutters usually 
limits the difference, 7» — Tx, to not less than 6 
or 7 teeth, and where the difference is less than 
this, shallow depth teeth of special design must 
Kent’s Handbook, 1923 edition, 
page 1659 limits the difference to twelve teeth in 


be employed. 


cycloidal gears of customary proportions and 
curvature, and to six teeth when using the tooth 
outline generated by only one describing circle. 

In setting forth in detail the method of making 
the calculations, it will be assumed that extremely 
small standard gear teeth of a satisfactory trial 
liametral pitch S$: are employed. The difference 
n pitch diameters between D and B need only be 
uffcient to permit the teeth on one side of the 
rears to clear. Since this clearance theoretically 
represents the depth of one tooth it amounts to 


| minimum of K where K is a constant for deter- 
O1 


mining the depth of the tooth. Its value for 





Differential planetary gear systems offer the 
designer units that give the maximum speed 


reduction possible within a specified diameter. 


But calculation of the numbers of teeth in 
the gears that make up the train is extremely 
laborious if usual methods are followed. This 
article presents a simple method for calculating 
the number of teeth for any predetermined 
reduction ratio, a process which heretofore has 
been largely one of trial and error. In a follow- 
ing article the problem of external differential 


planetary gearing will be presented. 


different angles of obliquity may be found on 
pages 1645-1649 of Kent. We may therefore 
write : ke 

Dp Dy : t) 


31 


Multiplying Equation (+) by trial. pitch. 5 


31 

Ip — Tp K (5) 
This gives an expression for the relationship be- 
tween the number of hypothetical teeth on gears 
B and D. The value K will probably be fractional 
and when dealing with actual toothed gears this 
value must be increased to the next highest in- 
tegar. If, however, diameters only are being 
calculated, as in friction gearing, A may retain 
its fractional value. 

Substituting in Equation (2) after selecting a 

trial So 


P» T ` 3 K 


Combining this with Equation (3), we get: 


ie Ti E+ 1 (8) 
Substituting in Equation (1) 

No 7 Tc( Tc —E --1) , Ie — Toe (B—1) Q 
Ne — (Ta—TA)(Tp —Tza) K | 

Noy, 

Tc? — Te (E — 1) V. K 
or Tc Tc (E 1) No O (10) 

Ne 


as E, No, Nc and K are all known, this quadratic 


expression may be solved for T«. Equations 8, 3 
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and $, may then be solved for T», T4 and T» re- 
spectively. The results can be checked by substi- 
tuting in Equation (1). The values for the num- 
bers of teeth will probably be fractional, but from 
Equation (3) true diameters corresponding to 
the pitch diameters of toothed wheels can be 
obtained. 


looth forms change rapidly when T,-— T» 
falls below a difference of 6 or 7 teeth. It will, 
therefore, be assumed that T» — T» A, an ar- 


bitrary value limited by. the minimum difference 


that will permit of the use of standard cutters. 


From Equation (2) we get: 
I H \ I ¢ / 1 
Si 31 M 


l'rom this point the procedure is exactly as set 
torth above, substituting A for K, any calculated 
fractional value of E being replaced with the near- 
est whole integer, and the quadratic equation for 
Te being solved to the nearest whole number. 
[he results will give gears of standard tooth form 
but with different diametral pitches for the two 
gear sets BD and AC. Should it be further speci- 
hed that the diametral pitches be equal, the above 


l-quation. (6) becomes: 


I D / n A a / i | 1] ) 
In both gear sets the tooth difference will be 
the same. 


The procedure will be as set forth 


-R 


WAS, n. 


























































MAXIMUM gear reductions in a minimum space are 


obtainable with planetary differential gear trains 


above, and when the tooth ratios have been finally 
calculated, any desired diametral pitch can be 
substituted. 


The following example illustrates the proce- 


dure in calculating the teeth for a 500:1 planetary 





check the ratio: 
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gear reduction for the specified conditions that: 

lp T4 l 

Si = Se 

A value of 6 will be taken for A, though this 

igure may be made any greater integer desired 

This is not advisable, however, unless the desig: 

requires a wider divergence in radii. Using 
l-quation (11) 


Ip In \ P ry T 
Ti F O (lquation 7 
i | 

ln Ti 5 ( Equation 8 

T2556 7 500 z : 
(Equation 1 

] 0 i 
| as 3.000 0 


Solving for Ti 
Y M 
Hence ly 22 [4 5] lp 58 

These calculated values substituted in Equation 
(1) give: 

No 52X 57 494 
Ve l ] x6 ] 

This will be the true ratio of the differential 
planetary gear system having numbers of gear 
teeth as calculated above. 

Were it desired to use two different diametral 
pitches, the calculations would be slightly differ- 
ent. For example, assume a speed ratio of 230:1 
were desired, and diametral pitches $ı = 7 and 
32 8, and K 6 were specified. Then: 

Tp Tn 6 
Dn T4 ] 


(Equation 5) 


( Equation 6) 


; (the next larger 
/ whole number ) 


( Equation 8) 
( Equation 1 


De 6 T, 1.380 
lo" 6 T, 1.380 0 
Solving for Te to the nearest whole number: 
l4 4) 
Whence [n 34 T 4 33 Tp — 40 
Substituting these values in Equation (1) t 


Vo M t0 06.67 
Ve | 6 
From Equation (2) 
() F ] 4 7 
f So S^ 
S 8.1667, 


which is the true value of the diametral pitch. 
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Strength 
In 
Steel 


Castings 
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REN DS in machinery and equipment design toward 

higher speeds, heavier loads and increasingly severe 
service conditions have resulted in the development of 
a variety of steel castings to meet requirements for 
higher strength and greater wear resistance as well as 
heat and corrosion resistance at elevated temperatures. 

The draw bench tong head below is chrome-mo- 
lybdenum steel with a tensile strength of 120,000 to 
150,000 Ib. per sq.in., a yield point of $5,000 to 
110,000 Ib. per sq.in., an elongation in 2 in. of 12 to 
18 per cent, and a reduction of area of 18 to 30 per 
cent. [t combines high tensile strength with good 
wearing qualities. The cam castings immediately 
above, of the same steel, were developed principally to 
withstand wear and impact. Heat-treatment after ma- 
chining gave them a Brinell hardness of about 450. 
The casting for the acid pump rotor at left is a stain- 
less steel with 18 per cent chromium, 8 per cent nickel, 
and 0.15 per cent carbon. Here the prime requisite 
is corrosion resistance. The strength is also high. 


Photographs from Lebanon Steel Foundry 
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Redesign Eliminate; 


By H. WARREN HEM 


Engineer, Toledo Scale Company 


ANUFACTURE of automatic scales for industrial 
M weighing started in 1913. Before that date, the 
only scale for industrial weighing was the beam type which 
had undergone very little improvement in its history of 
100 years. Exact weighing results were practically im- 
possible on a beam type scale, because of the variable factor 
involved in the exact centering of the beam in the trig 
loop. Much care was necessary to center the beam in 
the trig loop, and in actual practice either a careless oper- 
ator or a necessity for speed made this difficult to any 
degree. With the beam floated off-center, either over or 
under, there was a variance in the result. The introduc- 
tion of automatic scales made it possible for the first time 
to place a weight on the platform of the scale and have 
the exact indication shown by an indicator pointing to a 
weight mark. This revolutionary development in weigh- 
ing equipment was brought about by the introduction of 
the full-floating double pendulum compensating mechanism 
where the pull of the weight was transmitted through the 
steelyard against two pendulums mounted on cams which 
traveled on a steel ribbon. This made it possible to weigh 
accurately on a scale which was out of level, an essential 
in portable scales for industrial purposes. 

During the past eighteen years, automatic scales have 
become more and more accepted by industry throughout 
the world. As automatic weighing became accepted, more 
and more industries with special requirements adopted 
them with the result that there grew up a tendency on the 
part of customers to ask for special models. There was 
and probably always will be weighing requirements which 
call for different capacities, but beyond this the preferences 
and ideas of customers caused them to ask for special 
charts, special size platforms and many other alterations. 
Our engineering department was called upon to meet thes: 


Standardization of parts does not mean 
standardization of ideas. When three 
types of scales were reduced to one 
model a better design was evolved. 
How part units were eliminated by engi- 


neering study can be seen at the right. 
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511,400 Parts 





special demands and did so. In many cases the salesmen 
could have shown the customer that the standard model 
would meet his requirements just as well as the special 
model which he requested, but this was not done. The 
result was that the special scales provided were adopted 
eventually as part of the regular line and the process of 
multiplication of scale types went on. 


Scale factories practically became job Si y 
shops. For example, the Toledo Scale 
Company had eight platform sizes of just : 


one type of industrial scale. There were | j | 
three sizes of heads, which were com- Uu L 
posed of the housing, the double pendu- 
lum mechanism and the chart. These | \] 
three size heads with the eight platform s 
sizes, therefore, made 24 models. There U| li 
was a demand for different types of dials \ 
which resulted in thirteen combinations 
of dials and beams. This again multiplied the number of 
this one type of industrial scale to 312. Any one of the 
heads could be built on the scale facing in one of four differ- 
ent directions resulting in 1,248 models of just one type 
of industrial scale. In one of the most popular types, a 
portable scale, the sales in one year differed in 418 major 
or minor respects. Before the standardization work was 
begun this company was actually produc- 
ing more than 12,000 different scale mod- 
els, but a check revealed that only 
eighteen per cent of these models pro- 
duced 91 per cent of the unit sales. 
Another situation which developed 
parallel with the demand for a large num- 
ber of different models was the design of 
individual parts for each, resulting also 
n adding to the complexity in manufac- 
ture and distribution. Roughly speaking, 
the platform mechanism of the scale is composed of the 
latform, levers, bearings, pivots and yokes, and in the 
‘ars past, when a new model or special model was de- 
signed, the product designer designed these parts to fit the 
irticular model under consideration and to suit his indi- 
dual ideas. The result was a multiplicity of these parts. 
I his not only meant an excessively large factory stock, 
it also a tremendous investment in parts in the 181 serv- 


stations of the company. = (continued on next pag 





When the standardization program was em- 
barked upon, someone woke up to the fact that, 
while a heavy capacity model could not use the 
smaller levers and other parts which were in the 
lower capacity models, there was no good reason 
why the lower capacity scales could not be 
equipped with the heavier parts of the larger 
models. While, from a standpoint of material, 
this might add to cost, nevertheless, the tremen- 
dous savings involved in manufacture, warehous- 
ing, and distribution would oftset any extra cost. 

One of the first problems was 
to learn the effect on the cus- 
tomers of removing some of the 
numbers from the line, and ex- 
periments were tried. For in- 
stance, two platform sizes were 
selected, one 60x48 and another 
72x48, the smaller size being 
in greater demand than the 
larger one. It was decided to 
drop the smaller platform from 
the standard line and make it 
special since all customers could 
use the larger one. The result 
was that the demand immediately swung to the 
larger platform and the smaller one was even- 
tually dropped completely from the line. 

The first attempt at standardization was made 
One part was taken and changes 
were made in it with the thought in mind of 
This attempt was 
It was finally realized that the only 


live years ago, 


making it fit all scale models. 
unsuccessful. 
way to standardize would be to redesign the 
entire line. It was necessary to dispose of all old 
models and to select a few models that would 
best meet the requirements of all customers. It 
was realized also that much new machinery would 
have to be purchased and arrangement made for 
providing parts for old models. 

An engineer with general experience on all 
types of scales was assigned to take charge of 
standardization work, and he was provided with 
an ofħce and experimental shop apart from the 
regular engineering department. All parts in- 
tended to perform the same function on the 
various models were mounted together on boards 
for observation and study. By cooperation then 
with the designers of the different models it was 
possible to begin immediately the task of re- 
designing parts that would fit in and perform the 
function in more than one model. Centering 
through the standardization engineer it was 
necessary to cooperate closely with the manufac- 
turing departments in order to work in the 


H. WARREN HEM 
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changes without losses in production efficiency. 
Sometimes it was possible to eliminate a part by 
a simple substitution as in the case of a pin where 
one model required a hole or slot in the pin 
while another did not. In such a case the hole 
or slot was called for in both models thus elim- 
inating the stocking of two units. But in most 
cases complete redesign of the part was required, 
frequently also necessitating the redesign of 
adjoining or fitting parts. As a new design was 
made the abandoned parts on the boards were 
marked with red tags and manufacturing 

orders put through accordingly. 
Redesign, however, was not confined 
to the process of elimination of varying 
The close study of the parts on 
the boards and their interrelation in 


parts. 


different models led to major changes 
and redevelopments in the models them- 
It also led to the standardization 
of whole units, and the possibility of 


selves. 


using the same forms and housings on 
different types of scales. One feature of 
this development which was of great im- 
portance to the sales department was 
that a lower priced type of scale could be offered 
to a customer whose business did not warrant the 
purchase of a full automatic scale, and by the 
substitution of the automatic units later he could 
have the automatic scale with slight extra cost 
when his business increased. 
As a result of this standardization program 
The three 
styles of indicating head mechanisms were stand- 


platform sizes were reduced to three. 


The total number of 
195 dials was reduced to 13. About 1,600 of 
the original 2,700 parts were entirely eliminated. 


ardized into a single unit. 


This necessitated the design of an additional 200 
new parts which made the total of 1,320 parts 
now in use, or 51 per cent of the parts originally 
used. Service of scales has been made much 
easier by the standardization program. For ex- 
ample, it is now possible to change a complete set 
of pivots and bearings in the newer Toledo floor 


scale in from one to two hours. Formerly the 


job required from one to two days, and the serv- 


ices of a special mechanic to hone and fit the 
pivots and bearings. The standardization pro- 
gram has not only greatly reduced the number of 
parts carried in service branches, but it has re- 
sulted in design improvements in all scale models. 
The resulting savings in manufacturing costs have 
also enabled the company to incorporate into its 
product better materials and workmanship at th« 
original, or even lower, sales cost. 
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Fourth article of a symposium on the 
design and characteristics of con- 
stant- and variable-delivery pumps 
for hydraulic control of machinery. 
A\n analysis of a simple, complete 
system will appear in December and 
will be followed by other articles on 


specific applications and layouts 


OR PRESSURE in excess of 1,000 Ib. per 
Fs and frequently for lower pressures, con- 
stant-volume reciprocating plunger pumps usually 
are employed, chiefly because a cylindrical plunger 
can be readily packed to withstand high pressure 
without leakage or considerable slip. Such pumps 
are made in a wide variety of designs and for 
pressures as high as 20,000 Ib. per sq.in. or above. 

In general, it must be remembered by designers 
who are developing hydraulic control systems that 
reciprocating pumps are installed as separate units 
and are not built into the machines they operate, 
although if made in small compact units, such an 
arangement sometimes is feasible. Ordinarily, 
however, the plunger pump is fairly large, and a 
unit that requires more or less attention in the way 
of lubrication and adjustment, and partly for this 
reason is placed apart from the machines it oper- 
ites so that it will be accessible and will not inter- 
fere with access to the machines themselves. 

l'or equipment used for extrusion of copper and 
brass and for many other purposes where the 
total pressure required is very great, it is desir- 
able, if not essential, to use extremely high pres- 
sure, so that the diameter of the working cylinders 

the press or other machine to be operated can 

kept within moderate dimensional limits. For 
ich. applications, plunger pumps are invariably 
mpioyed. Their valves usually are automatic 


id are made, as a rule, of hydraulic or phosphor 





onze, stainless steel, or some other non- 











Reciprocating Pumps 





for Machine Actuation 





IN this Elmes pump, when a predetermined 
pressure is exceeded, the two large plungers are 
cut out and discharge takes place from the 
middle cylinder at less volume but at pressures 
up to 10,000 Ib. per sq.in. 


corroding metal capable of withstanding the se- 
vere hammering and erosive action. 

When constant-displacement plunger pumps 
are used without accumulators, and often also 
when an accumulator is included in the line, it is 
customary to employ multiple-plunger types to 
minimize pressure pulsations. Pumps of this kind 
usually run at comparatively slow speed and com- 
monly are fitted with unloading devices designed 
to hold the suction valve open when no discharge 
is required. 

As compared to rotary types, piston pumps have 
a greater number of parts and the space required 


} 


is greater, valves cannot be dispensed with, and 


upkeep is likely to be greater. But since they do 
not depend on close metal-to-metal fits to prevent 


hydraulic slip, their life is longer and they may be 
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WORTHINGTON vertical 
triplex pump for pres 
sures to 10,000 lb. per 
sq.in., showing a section 
through one of the eylin 


ders and the crosshead 


reconditioned frequently without excessive cost. 
Hence, well-made plunger pumps are serviceable 
and dependable pieces of equipment, and they are 
the only type of pump suitable for very high pres- 
sures. They have the further advantage of being 
able to use water and other thin fluids as the hy- 
draulic medium, since they depend on packing and 
not on viscosity or fluid friction to prevent slipping. 

As indicated in an earlier article, reciprocating 
pumps of special design are made for applications 
requiring a variable displacement. So called ‘‘con- 
stant-displacement" types, of course, deliver a 
constant volume of liquid only when operated at 
constant speed. If driven at a variable speed, as 
they can be, for example, bv a direct-connected 
steam engine, the volume pumped is virtually in 
direct proportion to the speed. [t is common 
practice when a variable output is required from 
a plunger pump running at constant 
speed to connect it to an accumu- 
lator and to arrange the latter so 
that, when filled, it trips an unload- 
ing device which lifts the inlet 
valves of the pump and holds them 
open while the pump continues to 
run idle. When the accumulator is 
again nearly emptied, the unloader 
is thrown out of action and the pump 
again delivers. Such an arrange- 


ment is not economical in power 


WATSON-STILLMAN 60-hp., four- 
plunger horizontal pump for pres- 
sures up to 10,750 lb. per sq.in, 
It is typical of pumps having rods 
that straddle the cylinder for oper- 
ating the outer plungers 
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consumption, since the pump friction always con- 
sumes power, whether the pump is delivering 
liquid or not, but it avoids frequent starting and 
stopping, permits the use of a simple constant. 
speed driving means, and requires a pump oi 
only sufficient size to furnish at the average rate. 
Without an accumulator the pump must be of suf- 
ficient size to furnish constantly at the maximum 
rate. 

Another method of obtaining a form of vari- 
able delivery is illustrated by the Elmes vertical 
pump. This is a three-plunger pump, having two 
plungers of large diameter and the middle one ot 
small diameter. When discharging against low 
pressure, all three plungers deliver liquid, but 
when a predetermined point in the operating cvcle 
of the actuated machine is reached, where high 
pressure is required, the two larger plungers ar« 


‘ 


automatically cut out by means of “valve lifts.” 
The pump then continues to discharge from the 
small diameter cylinder, which can discharge at 
pressures up to 10,000 Ib. per sq.in. Thus, either 
low pressure and large volume, or high pressur« 
and small volume can be obtained from the one 
pump. This is a very desirable feature in appli- 
cations that require a high pressure for only a 
small portion of the cycle of operation. It is the 
principle used in hydraulic press operation. 
Since plunger pumps have a definite, positive 
discharge, it is customary to place a relief valve 
in the discharge line to avoid building up excessive 
pressures and possible consequent injury to the 
pump or driving means in the event that the dis- 
charge line be completely closed off at any time. 
One widely used type of plunger pump for hy- 
draulic application is the vertical single-acting, 
triplex, such as the Worthington pump shown in 


section. 


In such pumps the three plungers are 
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driven through crossheads and short connecting 
rods off an overhead crankshaft. The latter car- 
ries a large-diameter gear which meshes with a 
driving pinion on a countershaft. 

Such pumps are built for maximum pressures 
up to 10,000 Ib. per sq.in. or higher and are fitted 
with forged steel cylinders having bronze-lined 
glands and hydraulic-bronze valves. Since cranks 
are 120 deg. apart, one cylinder is always deliv- 
ering and pressure fluctuation in the delivery line 
is proportionately decreased. Plungers in pumps 
of this design may vary from 1 in. up to #4 
in. in diameter, and the stroke usually 10 to 12 
in. Pumps with 10 in. stroke run at about 68 r.p.m. 
and those with 12 in. stroke at about 60 r.p.m. 
Smaller pumps of this vertical design and of one, 
two, three or even four plungers, running at 
speeds up to 200 r.p.m., are obtainable. The 
Elmes pump previously referred to, is an example 
of this. Such pumps find application to individual 
drives for single press units. 

In the Worthington design, the crankshaft gear 
and one crank are located between the two main 
bearings and the other two cranks are overhung, 
one just outside each main bearing. In other de- 
signs, it is common practice to have all three 
cranks between the two main bearings. 

Horizontal plunger pumps for pressures up to 
10,000 Ib. per sq.in. and above are made by sev- 
eral manufacturers. Some of these are direct 
connected in tandem to the steam engine, requir- 
ing no crankshaft as they are not equipped with a 
flywheel. Such engines are relatively inefficient, 
having a high steam consumption because the ab- 
sence of the flywheel permits only a limited steam 
expansion in the cylinders. 
they are comparatively compact and simple, and 


On the other hand, 


when the exhaust steam is to be used for heating 
or processing, their thermal inefficiency is not an 
important factor. 
the Watson-Stillman pumps illustrated, have one 


Other pumps, such as one of 





ELMES 24-in. stroke horizontal pump with plung- 


ers at each end of the cylinder block and outside 
rods connecting the two ecrossheads. It is capable 


of delivering 216 gal. per min. at 4,000 Ib. per sq.in. 


or more hydraulic cylinders and a crankshaft 
provided with a pulley or gear, and thus may be 
driven through a belt or direct-connected motor. 

In double-acting plunger pumps the cylinder 
generally E forged. Each of the two outside 
packed plungers has a crosshead, the two cross- 
heads being connected by tie rods that straddle 
the cylinders. The steam piston rod is connected 
to the inner crosshead. Gland and valve construc- 
tion resembles that of triplex pumps, each valve 
being placéd in a “pot” having a removable cover. 
One of the 60-hp. Watson-Stillman four-plunger 
pumps designed for a maximum pressure of 
10,750 Ib. per sq.in. has plungers of l-in. diameter 





COMPACT horizontal two-plunger Watson-still- 
man pump that develops pressures up to 6,000 
lb. per sq.in. A Scotch yoke makes it unneces- 


sary to use connecting rods 
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and a stroke of 12 in., and a speed of 50 r.p.m. 

An example of large construction in this hori- 
zontal type of pump is the 24-in. stroke Elmes 
pump. This pump has a capacity of 216 gal. per 
min. at 4,000 Ib. per sq.in., and requires a maxi- 
mum of 600 hp. for drive. It is designed with 
quarter boxes on main bearings to compensate for 
elliptical wear, and has a crosshead and guide for 
the tail cylinder which is driven through a pair 
of side rods. 

Some of the smaller horizontal pumps made by 
Watson-Stillman have the crankpin operating in a 
Scotch yoke between two (or two pairs) of op- 
posed cylinders, so that no connecting rods are 
required. ‘These pumps are mounted directly on 
a reservoir which serves as a base and also holds 
enough liquid for the service ordinarily required 
of the pump. Such a unit, available for pressures 
up to 12,000 lb. per sq.in., is relatively compact 
and sometimes is installed directly on the base of 
the machine it is to operate. 


Logemann horizontal triplex pumps are built 
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LOGEMANN horizontal triplex pump for single and 
double pressures up to 15,000 Ib. per sq.in. The 
cylinder blocks are machined from solid steel and 
are placed in tandem. 


THROUGH automatic valves, the Elmes two- 
pressure plunger pump produces a fixed cycle 
in this metal forming press with rapid reverse 


for single and double pressure up to 15,000 Ib. 
per sq.in. The general practice is 1,000 to 3,000 
lb. When arranged for double pressure or vari- 
able displacement, cylinders are placed in tandem, 
the plunger passing through both cylinders. This 
construction involves the use of an extra set of 
glands, but does away with tie rods, crossheads 
and guides. The low-pressure cylinder is equipped 
with an automatic *unloader" that functions when 
a predetermined pressure is reached. 

Plunger pumps designed for hand operation, 
employed for operating portable tools such as 
jacks and presses, as well as for experimental or 
laboratory presses, also find extensive use. Fre- 
quently, they are made in units combining the 
pump and a small tank which serves as a base, 
either for permanent mounting on the machine 
to be operated, or for separate mounting. Pres- 
sures range up to 10,000 Ib. per sq.in. 
these pumps have two concentric cylinders so ar- 


Some of 


ranged that they can be operated separately or 
together for either a high or a low pressure. 

In common with most reciprocating machines, 
plunger pumps must run at low speed because of 
inertia effects. “The mechanical efficiency of these 
pumps may be lower than a rotary pump, but 
when the pump is properly proportioned the hy- 
draulic or volumetric efficiency is much higher 
since there is much less slip. Hence for high 


operating pressures, the overall efficiency is equa! 


to, and often exceeds, that of rotary pumps. 
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ORLD BEATERS— 





ENCINEER 


What's Stopping Them? 


SALES MANAGER 


A\n engineer tells why, as he sees it, 


progress in product development is 


slow, and how it is often throttled 


USINESS men and manufacturers are shout- 

ing that new products must be developed in 
order to open new markets. Engineers, the de- 
velopers of new products, are asked to create new 
devices and articles, or perhaps even a new in- 
dustry, that will pull the economic world out of 
the doldrums. And there are those who say that 
because the production engineers created techno- 
logical unemployment by the adoption of mass 
production methods, it is now up to the product 
engineers to alleviate this situation by creating 
new products to manufacture. 

If those who cry for new products are right, 
there remains the question: Can the product 
engineer, after all, do the job? Is he the genie 
who can start factories manufacturing enticing 
new objects of merchandise that shall set the 
world’s commerce again in vital motion? 

Certainly there is no dearth of improvements 
that can be made in articles now in existence. The 
want for new and improved things cannot have 
been satiated. Were it so, then we must admit 
that this present civilization has reached its zenith. 
But such is not the case, and therefore we must 
conclude that either the development engineers 
have temporarily, at least, ceased to create, or 
some situation has arisen that makes impossible 
the birth of the embryo pictured on the drawing 
board or lying dormant in the mind of the 
engineer. 

Many wide awake engineers are cognizant of 


improvements and developments that might be 
made, or can visualize a new industry that could 
spring up through new applications of existing 
products. But an insurmountable obstruction 
blocks the path to improvement. It is found in all 
but the most progressive companies. In the fore- 
front, and dominating the situation, is the won- 
derful capacity of the human mind to resist a new 
idea. Even after this obstruction has been broken 
down, another barrier presents itself. It is the 
reluctance of business to spend a dollar unless it 
can immediately grab two dollers in return. 

Many opportunities for new lines of manufac- 
tured goods present themselves in residence con- 
struction. Steel-frame houses are just making 
their appearance. Specially designed steel door 
frames and window frames, new types of unit 
construction for interior walls, and suitable steel 
mouldings and shapes for interior trim, must be 
either developed or brought more forcibly to 
public attention. 

Equipment for existing and future homes leaves 
much to be desired. The old coal furnace has 
seen little improvement during the past decade. 
Ash removal is still as dirty a job as ever, whereas 
perforated pipes in the ash pit and connected to 
the water system should be installed in every 
coal-burning furnace so that the ashes can be 
wetted and removed without dusting. 

Advantages of air-humidifying for the home 
have been known for many decades, yet it is only 
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within the past vear that the leading company 
manufacturing air-conditioning apparatus for in- 
dustrial use and public buildings, has placed upon 
the market “weather making” apparatus for the 
home. At least three other companies are fol- 
lowing suit. Owners of existing homes that can- 
not be equipped economically with this new appa- 
ratus will, after being impressed by the healthier 
atmosphere of the air-conditioned homes, desire 
to have the same advantages for their own home, 
Recently devel- 
oped air humidifying units and “unit heaters” for 


even if only to a limited extent. 


the average home will find a ready market pro- 
vided they are further improved and their sale 
vigorously prosecuted. 

Railroads are loudly bemoaning the inroads of 
bus and truck transportation. A 6-ton bus carries 
30 passengers; a 35-ton passenger coach, 70 pas- 
The bus uses a great 2mount of high- 
strength steel and light alloys. Railroads use 
practically none in their rolling stock. Hence the 
bus with its self-contained power plant, transports 


sengers. 


five passengers per ton of dead weight, whereas 
the railroad coach, without power plant, must 
haul one ton of dead weight for each two passen- 
gers carried. Similar comparisons could be made 
with reference to freight cars. Yet the smoother 
riding on steel rails and omission of individual 
power plants makes possible lighter construction 
for railroad coaches as compared to buses, in spite 
of the end shocks resulting from multiple opera- 
tion of railroad cars requiring a strong center sill. 

In construction equipment there is need for less 
cumbersome and complicated concrete guns, grad- 
ers that will complete the job in one cut and efh- 
cient self-contained mechanical hammers that will 
eliminate the necessity for air lines. A close sur- 
vey of the industry would undoubtedly reveal 
many more desirable new developments in 
construction equipment. 

The automotive field has demonstrated prob- 
ably greater aggressiveness towards improved 
products than any other industry. The past few 


years have seen free-wheeling, synchro-mesh 
gears, and front-end-drive cars put on the market. 
Stream lining is being accentuated, while the rear- 
engine car and "tear-drop" body are merely 
awaiting the courage and initiative of a Cord to 
put them on the market. Body refinements in ap- 
parently insignificant details are still to be desired. 
Headlights designed and located so as not to 
throw a glare into the eves of the oncoming driver 
should be compulsory. Door hinges have shown 
practically no improvement. Yet a slight change 
in the design could eliminate the yawning gap at 


the hinged edge that opens with the door and 
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provides a too-convenient opening for little fingers 
to be crushed when the door is closed. 

Naturally, the question comes to mind, “If all 
these are likely to be profitable fields of endeavor, 
why do not interested manufacturers bestir them- 
selves?" One reason is that no manufacturer 
cares to undertake the necessary missionary work. 
Each feels that to do so would be merely to 
feather the nest for someone else. So also with 
many other products. Steel companies look to 
the contractor to introduce steel-frame homes, 
while the contractor does not care what he uses 
for the building so long as he makes his profit. 

A jobber of heating equipment stated that any 
plumber could install perforated pipes in the ash 
pit to wet the ashes. ‘True, but it would be a 
patch job, whereas with the appliance designed in, 
there would be an additional sales point and a 
distinct service to the customer. 

When air humidifying for the home was men- 
tioned ten years ago the glib answer was that 
"people wouldn't appreciate the value of it, so 
why talk about it?” 

Improvement in railroad equipment is ham- 
pered by American Railway Association standards, 
the Interstate Commerce Commission, the rules 
of interchange, and tradition. Perhaps when they 
awaken to the fact that dividends cannot be paid 
by tradition, the railroads may show a better spirit 
of aggressiveness in the direction of improved 
rolling stock and motive power. 


History strikingly illustrates the lack of vision of 
the majority of our ‘captains of industry” when it 
comes to launching new enterprises. Dubious stock 
flotation schemes that promise immediate millions 
at the expense of "shorn sheep" find ready sup- 
port, but bonafide developments that involve work 
and a little pioneering, receive scant attention. 


Fulton's steamboat was nothing more than 
a “folly,” Graham Bell’s telephone a “toy,” 
Goodyear was laughed at for making rainproof 
Henry Ford found it 
almost impossible to get financiers to invest 


rubber coats and shoes. 


$28,000 in his factory, all the outside financing 
the company ever had. Twenty years ago it was 
freely predicted that airplanes would never be 
anything more than sporting propositions and 
county fair exhibits. Motion picture producers 
in the days of the Nickelodeon found themselves 
with little or no banking support. Yet each o! 
these industries has developed to mock the judg- 
ment of its scoffers. 
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Several years ago when the Aluminum 
Company of America first developed rolled alumi- 
num plates of a size large enough for railroad 
car tanks, it proposed to several car builders 
the construction of such tank cars on a cooperative 
basis. These cars were to be used for hauling 
acetic acid and hence the number required was 
apparently limited. The proposition was received 
by the car builders without much show of inter- 
est until it was put up to the General American 
Tank Car Corporation. They were enthusiastic, 
joined hands with the Aluminum Company of 
America and built a sample car. It was put into 
service, proved successful, and also turned out to 
be just the thing for hauling formaldehyde and 
iron-free caustic soda, in addition to acetic acid. 
Over 100 such cars have been built to date. 

Microscopic inspections are made to find 
reasons why a new product will not be a commer- 
cial success. But only scant attention is given to 
the factors that favor its profitable manufacture. 
When the inventor of centerless grinding asked 
one of the leading machine tool manufacturers to 
market his machine, he was told with a smile that 
if the time ever came when there might be a de- 
mand for centerless grinders, they would meet 
the demand. ‘Today that particular company is 
not manufacturing centerless grinders. 

An almost endless number of similar instances 
could be cited. Of each case the same thing was 
said, "There is no existing demand." This argu- 
ment is obviously and amazingly stupid. 

Not all new ideas are good, but all deserve 
consideration with an open mind, and a fair trial 
if they have any promise of success whatsoever. 
Nothing worthwhile is a sure thing. Tradition 
may dictate ultra-conservatism, and to leave 
the beaten track will require courage. But 
Dame Fortune handsomely rewards successful 
developments. 

The president of a corporation signally suc- 
cessful in launching new products was asked what 
formula he followed in authorizing appropria- 
tions for product development and selecting ideas. 
"We'll 


try anything that is technically sound unless previ- 


"Very simple," was his quick reply. 


ous experience proves conclusively the absence of 
a market for the proposed product. Last year de- 
velopment work on a dozen accessories cost us 
bout $35,000. Only one was successful. We 
made $15,000 on it the first six months of this 
year, and expect to do twice as well in the sec- 
ond half. Anything that is better than a 1 to 100 
shot we'll give a fling. 

"[f you expect to get anywhere, you have to 
take a chance." 
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Cast Plastics 


HERE a plastic material of the phenol-formalde- 
I 

hyde type can be employed effectively for a part, 

but where the quantity required does not warrant the cost 
of molding equipment, cast plastics have been developed 
that have similar properties of light weight, corrosion 
resistance, and permanent color. Casting requires more 
time than molding, but for small lots is less expensive 
Cast phenolic plastics are softer than the ordinary pheno 
lic materials, which makes them more suitable in some 

t 


cases for parts that must be machined or fitted. The ma 
a 


terial may be cast in any complicated shape or it can be 
obtained in standard commercial rods, tubes, sheets, or 
blocks. It has a tensile strength of 8,000 Ib. per sq.in., a 
compressive yield point of 10,000 Ib. per sq.in., and a 
specific gravity of 1.29. The parts shown are: a section 
of a heavy lamp base in imitation marble, a carnelian 


Trice machine kevboard and a cor | electri clock 
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Simple Cleaning Hole Cover 


FIG.12 
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Stud bent 30deq.,with knob for 
locking a chip cleaning hole cover 


FIG.14 





Tee- Bolt Type 
of Fastening 


FIG.16 
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Vertical Cover Swung 
on a Screw 
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Shouldered Stud Fastening 
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Simple Swing- Bolt 
and Open End Slot 
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Extended finger grip 


Stove Plate Type Cover Held By Gravity 
FIG.17 


The weight of the knob keeps 
the hook in place 


F16.21 


Plain Gravity Latch 
F16.22 
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rapa all types of machines have some sort 
of door or cover performing some particular 
function. Gear boxes for retaining loose change 
gears, oil holes, hand holes for cleaning or inspec- 
tion purposes, motor housings, chain and belt guards, 
involve some type of door or cover fastening. The 
main feature is the way the cover is fastened, taking 
into consideration the efficiency, cheapness, con- 
venience and simplicity of this important detail. 

The accompanying line drawings show collectively 
a variety of tested methods. While there are any 
number of various latches, bolts and catches made 
for hardware purposes, too delicate for the regular 
line of heavy machinery, those shown here are a 
representative group and cover a wide range of 
applications. 

Cover fastenings may be divided into four dis- 
tinctive classes: (1) Cam type, operated by a knob, 
handle or lever; (2) snap type, embodying a spring 
of some form; (3) screw type, requiring a wrench or 
knob; (4) gravity type of cover with no fastening 
other than a pivoted hinge, or with a hook or latch 
which will function automatically by merely pushing 


the door shut. 






Weight of the 
extending lug À 
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width Pivoted Oil- Hole 
of cover keeps it Cover 
poe FIG.19 








A Simple Cover Held By Gravity 
and Requiring no Machine Work 
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Cover is slipped over 
the stud and drops 
on the body of the 
studs, being held , 
by gravity 
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Positive Type of Gravity Lock 
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“The consuming public has come 
to expect as a matter of course that the 
articles it buys will fulfill their functions 
successfully. Manufactured products do 
not do this automatically; it is the 
process of research and intelligent devel- 
opment carried on by engineers that has 
secured public confidence” i 
FRED M. ZEDER, 
Vice-President in Charge of Engineering, 

Chrysler Corporation. 


Product En gineerin g Takes Its Place 


NE noticeable thing that is coming out of this 

depression, from the standpoint of those re- 
sponsible for product development, is the recog- 
nition of the importance of engineering in the 
general scheme of manufacturing and selling. 
Management went through a cycle of outstand- 
ing importance and took the full limelight some 
years ago. Then came extra attention to pro- 
duction during and after the war period, possibly 
accentuated by the development of new cutting 
alloys and a period of attention to heavier and 
Now, there is a growing 
recognition of the fact that the factory itself is 
only a tool to turn out a product, and that the 


faster machine tools. 


success of the enterprise depends primarily on 
the ability to have a product so well designed that 
it can be manufactured economically, and so well 
functioning that it will attract the public to buy 
in the quantities necessary to maintain a profitable 
and stable business. 

Management executives of manufacturing 
plants are rapidly becoming aware that high- 
pressure salesmanship does not bring permanent 
success. Only the product that pleases, and that 
will function efficiently, can gain lasting attrac- 
tiveness to the buyer. And it is the engineer who 
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creates such products, and by continuous study, 
experimentation, and application, keeps the prod- 
ucts advancing with improvements to meet the 
changing and advancing requirements of the 
buying public. 

The automobile industry was among the first 
to recognize this position of the engineer, and to 
recognize the value of product improvement sug- 
gestions from the consumer. In most automobile 
plants today the product engineer has been raised 
to an equal position in management with the di- 
rector of sales and the director of manufacturing. 
Witness the office of the “Vice President in 
Charge of Engineering” of the Chrysler Corpo- 
ration shown on this month’s cover. But most 
manufacturers have far to go, especially the small 
plants in which product development is often 
confused with minor routine ''drafting" work. 

During the long drawn-out depressions of the 
80's and the early 90's a tremendous hubbub was 
raised against overproduction from the new ma- 
chines and mechanical contrivances, and so great 
were the bitter contentions between labor and 
capital because of unemployment that such an 
eminent statesman as John Hay publicly expressed 
a fear that the overthrow of the Republic was 
likely. But along came new products—the 
bicycle, alloy steels, the phonograph, the popular- 
priced camera, the gasoline engine, the naphtha 
launch, the automobile, the telephone, household 
appliances, road-building machinery, motion pic- 
tures, the airplane, the radio. Industries that 
were largely hand labor in 1890 became highh 
mechanized. And the advance of the wealth and 
prosperity of the people that came with these new 
products is too well known to be retold. 

'Today the engineers and the laboratories are 
more ready than ever to create new products and 
to improve old ones. Advertising is on a sounder 
basis of frankness and truth than ever before, and 
is ready to tell the public about these products. 
It would appear that the present situation needs 
only a full recognition of this important place of 
the product engineer in this new “machine age,” 
and bold executive leadership to inspire public con- 
fidence. With the recognition of these two points 
we can visualize the world on the threshold of a 
most marvelous mechanical age, one whose prod- 
ucts will make the products of yesterday seem 
trifling indeed. 
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Thomas A. Edison—An Ins piration 


HE passing of Thomas A. Edison removes a 
striking figure from our ranks. Few men 
have so combined real achievement and popular 
After the elec- 
tric light and the phonograph, nothing was im- 


acclaim over such a long period. 


possible in the eyes of the public. 

Although generally considered as an inventive 
genius, it is conceded that his persistent and 
painstaking experimentation was his greatest 
characteristic. Versatile in ideas, both as to new 
devices and how to test them, his experiments 
ran into many channels and have left a lasting 
impress on many things that enter into our daily 
life, the most common being the incandescent 
lamp, now used in all corners of the globe. 

Handicapped by a meager education, he vis- 
sioned much of the future of electricity as a house- 
hold servant and spent many long days and nights 
to make his dreams a reality. The more elusive 
the problem the greater his persistence in solving 
it. Undeterred by previous failure he searched 
for new methods of solution, frequently along 
entirely new lines. 

Such a life as that of Thomas A. Edison can- 
not fail to be an inspiration to the younger gener- 
ations. His persistent endeavor overcame great 
obstacles and gave mankind many everyday com- 
forts that would have been the utmost in luxury 
before he made them possible. Experiment and 
accomplishment were his greatest enjoyments. 
At the age when most of us would be content to 
sit by the fireside he stuck to the laboratory, prov- 
ing effectually that a man’s usefulness extends far 
beyond the 40 year deadline. 

Thomas A. Edison has no successor in this 
generation. Pioneering a new industry he ob- 
tained a broader insight into it than is possible for 
those who find it widely diversified, as at present. 


Engineers Can Hel p Standardization 
NGINEERS who specify 


mechanisms can do much to further the 
recognition and adoption of standards, and in so 
doing aid in securing greater uniformity of prod- 
uct as well as in saving time for all concerned. 


materials and 


Makers and vendors of various products fre- 


quently prefer to designate standard alloys and 
mixtures by special trade names rather than make 
them agree with the names or numbers adopted 
by the A.S.T.M. or other standardizing bodies. 
Or personal pride insists that the contents be just 
enough different to necessitate another designation. 
By insisting on standardized materials by 
accepted names the engineer can help to force the 
adoption of desirable standards. This will fre- 
quently lower the cost of a product, not by re- 
ducing quality or price per pound, but by lower- 
ing inventory and preventing confusion. Stand- 
ards, properly arrived at and used, are of great 
value. They do not stop progress because they 
are changed when advisable. But while they are 
standard they should be carefully considered. 


Price and Product Engineering 
HS far does price affect sales in machine 

products? Some contend that most buyers 
are taking advantage of present prices to secure 
the best quality for their money, rather than the 
lowest price. 

On the other hand one foreign builder of high 
grade cars has announced a small sedan in the 
thousand-dollar class, the design to include inde- 
suspension, four 


pendent wheel 


hydraulic brakes. 


speeds and 
It is also generally understood 
that there will be three new cars in this country, 
by well-known builders, selling in the lowest 
price class. On both sides of the Atlantic there 
seems to be a tendency to cultivate the low price 
field in spite of the contention that quality is 
paramount. 

This tendency may well be studied by both the 
product engineer and the designer. For simplic- 
ity of design, quite apart from quality, has much 
to do with production costs. Serviceability of a 
product may frequently go hand in hand with sim- 
plified design and lower cost. ‘Then too, there 
is the proposal to build machines to be scrapped 
instead of repaired after a predetermined aver- 
age life. Just how much such construction would 
reduce costs is problematical, but it may be worth 
considering as repair costs are always greatly in 
excess of the original cost of manufacture. 

How far can the product engineer help solve 
these new problems? 








FELT SEAL used on a Mathews roller conveyor to keep in the oil and to protect 


the ball bearing from dust 
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commonly found on the market are 
felt, leather, cork, woven fabric, 
cotton and asbestos packings with 
graphite, and rubber. Felt is the 
only material which will meet the 
majority of conditions successfully. 
It is an effective oil and grease 
seal. Felt holds the lubricant 
around every fiber and becomes an 
insurance 
against lack of attention. Prop- 
erly made felt has fibers extending 
in every direction. Such felts 


actual reservoir, an 


"work" and hug the journal and 
the housing, preventing the en- 
trance of foreign matter without 
scoring the shaft. They also act 
as a hlter. Felts are easy to install 
and the cost of installation is low. 
There is no loss from breakage or 
distortion, and the material does 
not deteriorate in quality. 


Felt as a Bearing Seal i ae oe 


By JULE MARSHAL 


American Felt Companm 


DIRECT economic loss occurs when a lubri- 
A cant escapes from a bearing. Insignificant 
as this loss may be for any one bearing, the po- 
tential losses, while not immediately apparent, 
may be much more serious. Misplaced or lost 
lubricants may interfere seriously with the func- 
tioning of a machine. In electrical apparatus an 
oil loss will increase the fire hazard. Likewise 
there is an increased accident risk. It is, there- 
fore, of prime importance for the engineer to 
see that leakage or seepage will not occur through 
a reasonable wear life of the machine. 

Bearing seals may be designed to prevent the 
escape of oils or grease; to prevent the entrance 
of foreign matter; or to combine both purposes. 
The selection of the proper type of seal and the 
details of its design must be governed by a con- 
sideration of the following factors: 1. Primary 
object, 2. Cost of different types including cost 
of installation, 3. Probable service and amount 
of attention required, 4. Operating speed, 5. 
Lubricant and lubricating system. 

In general it may be stated that there is no 
universal seal that will meet all conditions suc- 
cessfully, and at the same time avoid undue com- 


plications and expense. The sealing materials 


gether animal or vegetable fibers. 
Wool is used entirely in the best 
felts because the surface scales on 
the fibers overlap and give the felt 
elasticity. Various amounts of 
cotton fibers may be introduced in 
the lower grades of felt, but hair does not felt 
and consequently is not used in high grades of 
material. The best grades of fibers are white and 
inferior grades are yellowish or brown, conse- 
quently the color of felt is a check on the quality. 
General trade classifications of commercial felt, 
as given in the S. A.E. standards, are shown in the 
accompanying table. 
With low speeds where heavy oils and greases 
are to be used and cost is a factor, pad felts are 


most commonly used. Firm pads, however, are 


always to be recommended at low speeds. At 
high speeds, 10,000 to 20,000 r.p.m. the finest 


S. A. E. Felt Standards 


Weight, 
Lb. per 
Sq.Yd. S 
In. 
.00 

. 00 
.90 

.12 


Trade Wool, 
Classification. Per Cent 
Backcheck.... 100 White 
Backcheck.... 100 Any color 
Backcheck... 100 Gray 
Extra firm pad 100 Gray 
Extra firm pad 85-95 Gray 
Firm pad..... 100 White 
Firm pad..... 100 Gray 
Firm pad..... 90-95 Gray 
Firm pad..... 80-85 Gray 
Firm pad..... 60-55 Gray 
Soft pad...... 50-55 Gray 
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white backchecks are employed. 
Where a 


sion or 


wall is the same dimen- 
less than the thickness of 
the felt only the finest backchecks 
should be considered. 

The observance of certain pre- 
cautions is essential in the use of 
The mate- 
rial should be of the finest that cost 


will permit, 


felt for bearing seals. 


and the parts should 
The 


tance of these conditions cannot be 


be generous in size. impor- 


over-estimated. The ring should 
be a snug fit on the journal, that is 
the hole should be originally from 
0.0005 to 0.002 in. smaller 
the journal ('4 to 4 in. journal 
diameters). ‘Tighter fitting rings 
The felt should be 
free from loose fibers and napped 
finishes. Only sheared 
surfaced felts should be specified. 

All felt rings should be of 
tangular 


than 


cause heating. 
carefully 
rec- 


The 


in which they are located 


cross section. 
grooves 
should be machined and the chan- 
nel should be an isosceles trapezoid 
the 
deg. to the rear or to 


In cross section with walls 
tapering 
the outside diameter of the washer 
de- 


on each side. In the case of 


tachable glands where one side 
must be perpendicular, the opposite 
wall of the channel cut should taper 
back at This 
channel the 


causing 


an angle of 8 deg. 
causes a pinching of 
ring at the outer diameter 
the felt to exert its pressure con- 
stantly toward the journal. 
mistake to call for 


It is a 
chamfer on 
the faces of a washer to fit such a 
channel. The 
left with its full thickness over its 
full area. 

Felt 
with the oil to be used will stand 
the normal heat tolerances to 
20,000 The practice of 


soaking felt rings in hot grease or 


washer should be 


rings properly saturated 


r.p.m. 


heavier oils than that to be used 
before installation, is  recom- 
mended. This will increase the 
effectiveness of the seal when 
lighter oils are used and will de- 


crease friction. If there is 


plenty 





fal 
H AN 


Groove for Easily Standard Machine 
Replaceable Felt or Cored Groove 


- j 
Stuffing Box Type 
of Felt Seal 


Felt Seal With Lubricant 
Retaining Chamber 





Felt Rings With 


Felt Rings With 
Metal Containers 


Metal Containers 


nan 


Felt Ring With Pressed Double Felt 
Steel Retaining Cap Seal 
seuls 


rYPES of felt bearing 





PRECISION 


mann) 


bearing (Norma-Hoff 
felt 


balls housed in sheet-metal ring 


with protection for 





GURNEY 


ball 


rings showing method of tapering 


bearing with felt seal 


the 
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of room in the housing, 
the 
working in dust or mud, : 


and partic- 


ularly in cases of bearings 
in effective 
the 
bearing and a firm pad ring near 


the shaft end. 


seal is a backcheck ring near 


Thicknesses of ordinary com- 


mercial felts range from 4 to 3 in. 


and seal all journal speeds effec- 
tively up to 10,000 r.p.m. When 
dealing with very small washers 


and high speeds, and especially for 
the protection of fine ball bearings, 

high-grade felt that is accurate 
in thickness and uniform in pres- 
sure at every point should be used. 
The thicknesses range from 0.60 in. 
to 0.125 in., 
the bearing to 0.045 and 0.110 in., 


which compress in 


respectively. In general it can be 
said that the finest felts offer the 
the 
In the accompanying 


best insurance at lowest 
possible cost. 
table 


a 
y-n. 


the standard weight for a 

felt is Weights of 

other sizes are in proportion. 
Backchecks are 


Extra firm pads and 


given. 


used for wicks 
and oil seals. 
firm pads are used for grease seal- 
ing. Soft pads are intended for 
use only for packing, for the damp- 


ening of vibrations, or for the ex- 


clusion of dust, but are not in- 
tended for oil or grease seals. 
The finer and thinner back- 
checks, sometimes known as shoe 
upper felts, are intended for oil 
seals in fine ball bearings. ‘The 


thickness must be specified to be 


uniform and free from loose or 
surface fibers. 

[Ín no instance have the S.A.E. 
felt specifications indicated quality. 
and oil 


The quality, appearance, 


absorption characteristics should 
be specified to be in accord with the 
samples approved by the purchaser. 
Felts cannot be specified with the 
exactness that is characteristic of 
The various points of the 


should be 


stated in the order of their impor- 


metals. 
specifications, therefore, 
tance rather than with the expecta- 
holding the 
the material exactly to each point. 


tion of acceptance of 





Bus Development 


Goes Forward 


By CARL W. STOCKS 


Transportation 


and 
EARLE F. THEISINGER 


IF TY complete buses were on display at the 
A.E.R.A. Exhibition at 
Atlantic City during the week of September 26. 
The two-year interval since the 1929 exhibit has 


Convention and 


effected a large number of design changes so that 
it is possible now to visualize the long range 
trends in development that are taking place in 
this highly important field of transportation 
equipment. Although the convention was pri- 
marily one of the electric railway industry, only 
four trolley cars and five trolley buses were dis- 
played, while in the bus field there were 20 parlor 
car buses, 23 city-type units, two deluxe suburban 
models, and six chasses. This lack of car displays 
can be only partly attributed to the high cost of 
bringing the cars to the exhibition hall. Summing 
up the trends in bus design as indicated by the 
exhibits at the show and from interviews with the 
development engineers present, a number of fea- 


tures were apparent. They showed attention on 
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BRAKES 
TIMKEN duplex brake operated by West 
inghouse air brake chamber or hydraulic 
control is shown at left. In center is a 
Hunt-Spiller steel outer shell for renew- 
able drum liners, and an American Brake- 
blok with grid backing plate of the bolt-on 
type. At right is a Gunite cast drum with 
fins to circulate cooling air. 


the part of the bus designer had been directed to 
the needs of the operator, maintenance man, and 
passenger. The features include: 

1l. Weight reduction 

2. Only one larger engine 

Stream-lining on intercity bodies 

Larger carrying capacity for city-type buses 

(automotive street cars ) 

Power steering on heavy-duty units 

Automatic clutch 

Better accessibility for easy maintenance. 

Clever designing, as well as a more generous 
use of light-weight alloys, is given credit for the 
weight reduction in the large buses now neces- 
sary to meet present trafhc situations. 
new city-type design, aluminum alloys constitute 


In one 


25 per cent of the gross weight and 21 per cent 
of the bulk. 
light weight alloys with well-proportioned stee! 


It is the combination, however, of 


bracing of fabricated members of pressed metal, 
Plymtl, and molded plastics, that brings the 
weight down. At the same time there is a better 
proportioning of details, brought about by adding 
new features, but which still reduce the total 
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weight materially. With the reduction in gross 
weight of the vehicle it has not been necessary 
to boost up the size of the engine in order to ob- 
tain the higher horsepower-weight ratios that are 
lesired. Thus, for a given passenger-carrying 
apacity it is possible to offer lower fuel costs and 
onger life of engines. Two bus bodies that are 
typical of advanced construction are the Bender 
body and the Yellow Coach. The former is a 
fabricated steel frame structure, while the latter 
s built up of aluminum-alloy structural members 
with machined joints bolted together. 

The Dow Chemical Company has recently 
imped into the industry with fairly high-strength 









ACTION of this Twin Coach 
clutch is based on the fly-ball governor 
principle. No gear shifting is necessary 


WORM reduction plus a toggle joint makes 
possible full right to ful left steering 
motion on the Yellow €oach with wheels at 


and space 








automatis 


show at- 





magnesium alloys at new low prices that bring 
magnesium forward as an attractive metal for 
weight reduction, especially for massive parts in 
either castings or forgings where the stresses are 
not exceedingly high. Seat makers have adopted 
this magnesium alloy, and the metal parts of a 
double seat made by Kelton-Aurand weigh only 
29 lb., or about 25 per cent of the weight of the 
older chairs. The significance of the possible 
changes that can be brought about by this seeking 
for light-weight construction materials can be seen 
in a recent break-down made by one of the large 
engineering departments. It was shown that 
nearly 400 lb. of glass alone enter into the con- 
struction of the intercity-type bus. If the so-called 
organic glasses, made largely from the urea- 
formaldehyde plastics, can be brought to a point 
where they can be depended upon for windows 
that will not check and “craze” a saving of two 
to three hundred pounds weight can be made in 
this one item alone. As it now stands the total 
weight per seated passenger in the Fargo ''Model 
90" is 364 Ib., and in the Model 40 Yellow Coach 
387 lb. 

Power steering is new within the year, but it 
is rapidly becoming recognized as an essential to 
do away with the heavy manual effort for the 


steering of heavy duty buses, and will move along 
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into trucks with likely further possible applica- 
Mack has 
adopted hydraulic steering control with an appli- 
The Yellow Coach 


works out the problem mechanically with a re- 


tions to heavy road machinery. 


cation of the Vickers pump. 


duction gear and toggle joint mounted on the 


front axle as shown in an accompanying 
illustration. 

Brakes have received real engineering study 
in this year's buses. Yellow Coach, for example, 
has 848 sq.in. of braking area, amounting to a 
relative increase of about 25 per cent over last 
year's conventional area. Brake 
drums are now all of high-grade 
gray iron or of such special irons 
Meehanite. 

Hunt-Spiller showed a steel-web 


as Gunite and 


drum with renewable cast-iron 
lining sleeves. The trend in 
linings is to the heavy molded 


asbestos-type blocks. 


Power-operated doors consti- horse-drawn trolley. For this article, 


tute a feature brought into 
prominence by the requirements 
of the operating companies that 
manual labor be reduced to a 
minimum so that buses may be 
operated and managed more 
easily. In one case a vacuum- 
operated door was shown, but 
all others had pneumatic con- 
trols. There are many evidences 
that the heating problem has been given serious 
attention. Usually two heating units are installed. 
Hot-water heat is preferred on 25 of the bus 
bodies, and hot fresh air on fourteen of the 
units shown. 

Going further with the features that pertain 
to passenger comfort, the bus designers have 
evolved, with the aid of the seat makers and 
upholsters, much more comfortable and seem- 
ingly more spacious seats without encrouching 
on the aisle widths. In the Fargo parlor car 
all of the 29 seats can be reclined. This is ac- 
complished in the five seats at the extreme rear 
by an ingenious construction of the rear body 
structure which is notched at the top of the tire 
carrier. Leather upholstery was shown on 34 
models and mohair on ten. The leather is mostly 
in solid colors that can be redressed easily, 
reddish browns and light shades of two-tone tans 
and greens being most popular. 

Much eftort has been expended on automatic 
clutches in recent years, and Twin Coach en- 


gineers have adopted a design controlled by the 


Transportation vehicles have come 


a long way since the days of the 


Product Engineering asked the 
editors of Bus Transportation to 
point out the engineering advances 
in buses as shown at the Atlantic 
City Exposition. From their in- 
timate connection with the in- 
dustry they have analyzed in terms 
of engineering trends what de- 
signers are doing in this field of 


transportation equipment 
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speed of the engine, disengaging when the engine 
is shut down or idling and engaging when the 
accelerator pedal is depressed. The clutch mech- 
anism is shown in an illustration. As the gas 
feed is increased the automatic clutch transmits 
the power smoothly and gradually. The vehicle 
is driven all the time in high gear and controlled 
solely by the accelerator pedal. This develop- 
ment is not in any sense a free-wheeling device 
in that the full advantage can be taken of engine 
power for braking. In emergency stops only 
application of the brakes is necessary. 
Streamlining of bus bodies has passed 
the experimental stage and is being gen- 
erally recognized even by those designers 
who have not changed the form of the 
body perceptibly. Three manufacturers 
have attempted to reduce wind resistance 
by modifying the cowl and front lines and 
by sloping back the top of the windshield. 
Fargo has gained 775 hp. at a speed of 
30 mi. per hr., and materially greater 
savings are promised at higher vehicle 
speeds by attention to body streamlining. 
Ventilation is receiving increased at- 
tention, and positiveness of action is 


stressed. Electric Service Supplies Com- 


pany offers motor-driven fan units in 
neatly compact form for installation on 
the bus roof drawing air through a 
All parts of the 


unit exposed to the weather are of corro- 


chromium-plated grill. 


sion-resisting lead-clad steel. 

Briefly analyzed, these newer vehicle designs 
incorporate what appear to be universal trends 
which when fully realized undoubtedly will result 
in a standard of performance and operating econ- 
omy heretofore unknown. On every hand are 
evidences of concentrated effort to eliminate 
power losses occasioned by friction and excess 
weight. Each forward step in this direction is 
the equivalent of increased horsepower at no ad- 
ditional cost to the operator. 

Coincident with these improvements in operat- 
ing economy, lower maintenance costs may be 
expected. In general, the newer designs not only 
are structurally stronger, but also their operating 
parts as a rule are more accessible; dual advan- 
tages which contribute to a greater interval 
between service periods and less difficulty in the 
removal and replacement of unit parts when at- 
tention is finally necessary. Distinct assets fron 
the merchandising viewpoint—the new vehicles 
are more attractive in both line and color, while 
the interior fittings give maximum comfort. 
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the following equation can be used: 
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} 
ip. = 
2 322.000 


This equation may be divided into two parts: 


l6 T 
xD? | 
TN 
and hp. 63100 
S, == unit shearing stress, 
D — diameter, N r.p.m., 
and l torque 
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OR calculating the horsepower that can be 
transmitted by a given shaft at a given speed, 


(1) 
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zs 7 2,000 


€ 
A 


4,000 


oT 
c 
eo 
e 
Lb. per Sq In 


8,000 


10000 


Stress in Shaft, 


12,000 


Fiber 


14,000 


16,000 


Maximum 


18000 


20000 


Each of these last two equations contains the 
variable T. As both are the so-called product 
type of formula, a double Z chart may be con- 
structed for solving them. 

To construct such a Z chart, two vertical par- 
allel lines are drawn and connected with a diag- 
onal. The vertical lines may be any convenient 
distance apart and the diagonal drawn at any 
reasonable angle, such as shown in the chart on 
this page. The chart consists of a central verti- 
cal scale with equidistant vertical scales to the 
right and left. The diagonal lines, only a por- 
tion of which are shown, extend from the bot- 
tom of the central line to the upper ends of the 
side scales. The principle on which the chart 
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and the scales laid out, follows. 
By the theory of triangles it can be shown that: 


IS constructed, 


| N 
7 k s 3. 100 
h 63.100 F. Ms 
X — M, hp 
j MT 


In the above equation X — distance from the 
top of left-hand vertical scale to the designated 
value of horsepower, Y — distance up from bot- 
tom of center vertical scale to value assigned to 
T, Z — distance along diagonal scale from point 
of intersection with the left-hand vertical scale 
to indicated value of N. Mi — scale modulus 
which may be given any value depending upon 
the length of scale desired and the maximum 
value assigned to hp. Me- scale modulus 
whose value also depends upon the length of 
scale desired and the maximum value assigned to 


T. k — length of diagonal in inches. 
For a chart such as shown, the following 


values may be assigned: 


M, 0.05, WM. 0.00005, K 12 in. 
The equation of the three scales from which 
they may be laid out then becomes 
\ 0.05 hp. 


) 0.00005 7 


> ae 
(0.05 
` 63.100 


6 == 12 


0.05 - N — d 000005 
63,100 

In applying this equation, if a value of 100 be 
assigned to /p., the hundred mark on the horse- 
power scale will be located at a distance of 
0.05 < 100 or 5 in. down from the top on the 
left-hand vertical scale. Thus a scale 10 in. long 
would show a maximum of 200 hp. Any values 
may be selected for Mi and M» but when they 
have been selected the relation given in the Z 
equation holds. 

Similarly, the T scale is laid out in which the 
of Y for different values of T represents 
the distance in inches up from the bottom of the 
vertical scale. In the accompanying chart, 
200,000 in.-lb. for T 


valu« 


center 
a maximum value of gives 


Contribute 
©Product 


d by H. 


REFERENCE BOOK SHEET 





a scale length of 10 in. 
the hp. and T scales 
regular. 

For plotting the Z scale, the above equation 
is solved for Z for a given value of N. This 
value of Z is then measured off from the point 
where the left-hand vertical scale meets the diag- 
onal. This will not be a uniform scale, as can 
be seen from the chart. Values for N which fall 
within the range needed should be selected. 

As Equation 3 is the same type of formula, a 
chart may be constructed for it in the same man- 
ner. As it also contains the same variable T, 
the T scale may be superimposed on the T scale 
already drawn from the previous equation. That 
is, the same value for the modulus, 0.00005 in 
this example, must be assigned as used previously 
for this scale. 

The equations for the scales for this new chart 
are as follows: 


An inspection of both 
will show them to be 


x 0.00005 7 
Y 0.0005 5. 
3 

0.00005 = 
à à 2. 
Z 12 p? 

0.00005 = 0.0005 
a 
These values for Mı, Me and K were selected 


merely because they produced scales of con- 
venient length for the maximum values for the 
three variables T, D, and Ss shown on the ac- 
companying chart. 

The process of plotting the three scales is the 
same as previously explained for the left-hand 
section of the chart. The value of Z is measured 
from the point where the right-hand diagonal 
meets the bottom of the center vertical scale. 

If the chart is to be used merely to determine 
the proper value for D, then the center vertical 
scale need not be marked off. The straight line 
will, of course, have to be left as a point upon 
which to swing the straight edge up and down, 
this line determining the position at which the 
scale must be turned. 

Manipulation of the chart is illustrated by 
the dash lines. Thus, if 100 hp. is to be trans- 
mitted at a speed of 50 r.p.m., the stress in the 
outer fibers of a 4-in. diam. solid shaft will be 
slightly in excess of 10,000 Ib. per sq.in. 


M. Brayton, M.E 
Emgineering 
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, COMMENT , 


AND SUGGESTION 


Non-Ferrous Classification 


By N. K. B. PATCH 


Lumen bearing Compan 


oecretary, I 
I READ, with a good deal of inter 
est, the article on page 433 of the 
October number of Product Engi 


neering. It should start others to 
thinking toward constructive 
nomenclature for the more generally 
Of 


some 


used bronzes and brasses. 
the article 
account of that brevity is 
segregate the two distinct 
production of these non-ferrous al 


1 


[ refer to the wrought metals 


course, 
is somewhat brief and on 
not 


lines of 


d eS 


loy S. 
as produced by the rolling mills and 
the cast metals as produced by the 
foundries. In these two types there 
are widely ditferent problems. 

There have grown up a vast num 
ber of different names and common 
usages that are firmly enough estab 
lished in the trade so that there will 


be some resistance to a change. This 
is particularlv true in the case of 
those products of the rolhng mills 
that have been manufactured for 
many years. I doubt if there is as 
much difficulty in the case of the cast 


there is in the 
because the cast alloys have 


allovs as wrought 
metals, 
been made by a number of foundries, 
each of which is attempting to capital- 


ize some secretive name of its own, 
in the hope of having the trade adopt 
that make 
own product the more popular. 
In the case of the rolling mill prod 
ucts the terms “high 


brass," and even the term "bronze" 


name, which would his 


brass," "low 


have grown to mean something fairly 
definite to all of the rolling 
actively such materials 
The mills themselves 


less a uniform understa 


mills 
producing 
have more or 
nding of what 
trade, there 
fore. educated to a n 
uniform understanding of the 
than is the case where different foun 


Iries 


these terms mean l he 


has been lore 


terms 


endeavored to 
'ertain and the 
represented different materials from 
lifferent foundries. 

The A.S.T.M. has worked through 
| committee on nomenclature in an 
endeavor to arrive at a scientific 


have promote 


names names have 





means of labeling the commonly pro 
duced alloys so that contusion might 
be removed and the system would be 
capable of expansion just as the 
S.A.E. steel nonenclature permits of 
expansion 

\s | remember it, that com 
has labored 


as new alloys are intro 
duced. 
miuttec a good deal with 
out tangible results and almost 
anything they have proposed has met 
with antagonism and difficulty. 

[ think the grouping of the differ 
| in the 
future, and the publication of 
it mav be very helpful to those com- 
mittees who are struggling with this 
Maty people 
would be a 
the 
system 1s proposed and 


I 


an 


alta, artani 
alloys sugeeste articie 


ent 


has a 


nomenclature problem. 
are of the opinion thi 
fine thing to have 
moment 


it ıt 
a system, but 
any 
they have a finger in the pie, they 
want to use their own names and can 
see no value in anvbody else's sug 
gestions. 


up. 
more and more confused, if ] 


The old selfish ego crops 
The trade, however, is becoming 


am any 


judge. It is for that reason that our 
company kas published our Engi 
neers Handbook giving our own 


1 


trade 


names to our different alloys 
and indicating under those names the 
desired formula which we, as closely 


as possible, approach in our regular 
daily production. 
our having this handbook out for sev 
eral years, some other foundries have 
adopted the same 
thus the 


In consequence of 


11 - 
dllov numbers as 


ours, trade is educated to 


think of 80-10-10 as allos No. } if 
think of the [ 


they product of the 





DIAGRAM of a brake dynamometer wherein 


foundry or of one or two 


others his, of 


Lumen 


course, is not a 
scientific method of nomenclature and 
does not accomplish the end we all 
desire. 

I would like very 


confusion in the 


much to see the 


names "bronze" and 


"brass" cleared up. | would like to 
see a svstem of nomenclature for the 
non-ferrous alloys that would be 


capable of general use, just as the 
S.A.E. system for steels has met wide 
adoption. I thi 
but 
worked out and undoubtedly 
worked out when the conditions per 
mit 
no longer in the way 


ink there is no doubt 


what some such system can be 


and the selfishness of producers is 


Paradoxical Dynamometers 
By E. K. AMBLER 


DURING one of 
the meeting of the Society for the 
Promotion of Engineering Education 
Col. J. S. A. Johnson, professor of 
\pplied Mechanics and Experimental 
Engineering at Virginia Polytechnic 
Institute, mentioned an 
presentation that had appeared in the 
American December 2, 
1909. He stated that this error had 
never been corrected. 

The article referred to 
follows: 

“While calibrating a certain form 
of dynamometer, the following para- 


the discussions at 


erroneous 


Mach I st ot 


reads as 


110 Lbs. 


American Machinist, N. F. 


100 Ib. weighs anything but 100 Ib 
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dox was obtained: In the figure, .S 
is a shaft, mounted in two bear- 
ings B and B’, carrying two levers 
arms A and 4’, each exactly 50 in. 
long from center of shaft to the ful- 
crums M and M' respectively, and 
firmly keyed to the shaft. At K is 
represented a counterweight which 
balanced the two lever arms and 
brought the center of gravity about 
the center line of the shaft S; T 
represents a platform scales and W 
represents a weight which weighed 
100 pounds. When W of 100 Ib. 
was hung on the fulcrum M’, the 
scales just balanced at 110 pounds. 
At first the paradox almost para- 
lyzed the brain, but on closer ex- 
amination the mystery was easily 
solved, as follows: Considering A 
and £’ to be firmly keyed to the shaft, 
then the two arms and the shaft S 
become practically one solid mass. 
Therefore, when any weight W is 
placed on the fulcrum M’ of the lever 
A’, the whole mass will tend to rotate 
about a line passing through the 
points of support M and B, with a 
moment of W times the lever arm 
X’. The shaft S at the point B’ will 
be fetched forcibly up against the top 
of box or bearing cap of bearing B’, 
which will resist the rotation of the 
mass about M B, with a balancing mo- 
ment equal to VX’, or a reaction on 
WX’ WX. 
the bearing cap equal to y" Or 
Now, it is evident that the resultant 
of these two forces is a downward 
vertical force C at the point C equal 
to W + n x. which load is distrib- 


) 

uted between the points of support 
B and M inversely proportional to 
their respective distances from the 
point. C. Hence the load on the 
scales 7 will be represented by 

as — Z - (100 oe) 
(I + Z) V +Z } 
instead of 100 pounds 
believed.” 


as generally 


We take pleasure in presenting this 
paradox to the readers of Product 
Engineering. Is the above reasoning 
correct If not, the 


wherein lies 


discrepancy ; 


A Few Solutions 


THREE of the solutions to the prob- 
lem "What Is the Answer" that ap 
peared in the October number of 
Product Engineering, are presented 
herewith 


In the letter accompanying his 


solution, Mr. Macy states that he 
“believes there is an error in the 
drawing accompanying the article, 
the error being that the dimension 
line marked 0.615 in. radius should 
extend to the center line of the slot 
rather than to the upper edge of the 
slot as shown.” 

Mr. Macy is correct. Mr. Hobart 
and Mr. Leo worked out the prob- 
lem as set forth in the figure accom- 
panying the article, and obtained 
identical results using entirely dif- 
ferent methods. Many more solu- 
tions have been submitted, and addi- 
tional ones will be published in the 
next number of Product Engineering. 


< 
STUNT... 


LOU... 
LIS TEM... 


NEW MATERIALS 


AN editorial investigation of the dis 
plays at the National Metals Expo 
sition in Boston revealed about thirty 
new developments in materials and 
testing equipment of essential interest 
to the product engineer. Those 
gineers who were unable to attend 
the show will be able to see descrip 
tions of these developments in the 
New Materials and Parts Section of 
Product Engineering i 
this number 


en- 


Some are in 


. CONVENTION NEWS. 


AND speaking of gum-shoe editors at 
the conventions, there is a story on 
page 494 of this issue telling abont 
some of the new features in the de 
velopment of buses and electric rail 
way cars as seen at the A.E.R.A. Ex 
position held in Atlantic City during 
the last week in September. Engi 
neers will be interested 
^ 
. CHECK 


THE SPEED 


FUEL meters installed on trucks and 
buses are claimed to show results in 
gasoline savings as high as 25 per cent 
by showing up poor driving or bad 


conditions in the engine. Why not 
have meter gages on the panel boards 
of passenger automobiles? They 
would be a check on gasoline con 
sumption, but better still, they might 
serve to show up how costly 60-mile 
speeding is in a 30-mile car. 


* 
. COMPETITORS . 


THE common idea that autogiros are 
limited to low speeds is all wrong, 
Ralph H. Upson, aircraft de 
signer. Low speed has been accented 


says 


* PRODUCT ENGINEERING 


Solution by C. D. MACY 


AD = 0.859” + 0.250” = 1.109” 
(AB + BC) 
0.781" = 0.326" 
(AD — AE) 
EH = 0.328” cos 45° = 0.2319” 
(DE cos 45° ) 
0.1875" — 0.0444" 
(EH — EF) 


ED — 1.109" 


EF — 0.2319" 


0.0444 
0.615 

arc sin 0.072095 

4^ 8' 

45° — 4° & = 40? 52 
x — 0.615” cos (40° 52’) 
x 0.46508" 
y — 0781 
y — 0.37861" 


arc sin 


o = 


0.615 sin (40 


Solution by D. E. HOBART 


5096 =| 


* 


Circle whose eguahon is 
25y2./55, 


h)“ 


0.781 )* = 0.6775" 
1.562 y + 0.15096 = 0 
(equation of circle ) 


y = mz + b 
m l tan 45 
y—x-b 
One point on line is 
1 0.7264 
v — 0.1174 
0.1174 = —0.7264 4 
b = 0.8438 
y = x + 0.8438 
l equation of line ABC 


Substituting in equation of circle 
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x? + (x + 0.8438)? 
— 1.562 (x + 0.8438) 
-+ 0.15092 = 
x? + 0.0628 x 
— 0.22754 = 
x — —0.50944 
y = x + 0.8438 — 0.33436 


Result to 4th decimal place: 


x = 0.5094 
y = 0.3344 
Solution by H. W. LEO 
E N as % 





, = 0.125 + 0.0625 = 0.1875 

b = 04781 — 0.250 — 0.531 
c — 0.615 4- 6.0625 — 0.6775 
ds — X 2 sin 45? — 0.2652 
e — 0.859 — 0.2652 — 0.5938 
fm 0. 5938 — 0. 531 — 0.0628 
g = 0.0628 sin 45° = 0.0444 
h = 0.5938 & 2 sin 45° X 0.83976 
t = \/0.6775? — 0.0444? — 0.6760 
k = 0.83976 — 0.0444 

- 0.676 — 0.11936 


y = 0.11936 x sin 45? 
+ 0.250 — 0.3344 
= 0.5838 — 0.0844 — 0.5094 


Special Machinery Design 


3y HERBERT F. CRAWFORD 


I ASKED a very successful designer 
a short time tackled the 
problem of a new machine. And here 
is his answer in short paragraphs. 
His methods may or may not be dif- 
ferent from those of many others, 
but as he has been unusually success 


ago how he 


ful it is probable that his suggestions 
will be of service to some ot the 
younger engineers if to no others. 


Here the are: 

“Study the problems presented by 
the new machine with the best 
practical man who is familiar with the 
work to be done by the machine 

“Study each operation that the ma- 
chine is to accomplish, and the mech- 
anisms to be employed, paying close 
attention to all the details. 


only as a safety factor because the 
autogiro can be stopped in the air and 
made to descend slowly, which no air- 
plane has yet done. It is going to be 
interesting to watch the development 
of the autogiro and its effect on air- 
plane advance. 


* 
. WEIGHT OR WEAR? . 


CAST-IRON pistons are not going 
out by any means. In fact, in some 
places there has been a turnabout and 
readoption of close-grained, well-cast 
iron pistons. Properly ribbed for 
strength, warpage, and light weight, 
cast-iron pistons are being used ef- 
fectively. 


NOW MAGNESIUM 
THIRTY cents a pound is a new 
low-level quotation on magnesium 
metal. Only a few years ago it was 
five dollars a pound. The largest pro- 
ducer, the Dow Chemical, is obtaining 
it from brine wells, and great develop- 
ment has also been made lately in use- 
ful alloys. More will be heard of 
magnesium soon for reducing weight 
in airplanes, buses, and rolling stock. 


* 
. CONCRETE . 


AN executive made the statement that 
he wanted all ideas in concrete form 
when submitted. That may be the 
trouble with many ideas—and con- 
crete is hard to break. We are 
learning more and more that engi- 
neering inventions are not usually the 
work of one man. Product develop- 
ment should never be finished—new 
ideas should be worked into the com- 
pany's product as fast as they seem 
justified by the engineering and sales 
departments. 


e 
. FORESIGHT PAYS . 


TO convince the railroads of the 
merits of roller bearings on locomo- 
Timken Roller Bearing Com- 
pany officials commissioned the Amer- 
ican Locomotive Company to build a 
locomotive with Timken - designed 
bearings. This “half million dollar 
advertisement” was loaned to various 
railroads, was tried out in service, and 
successfully withstood the most severe 
tests. Did it pay? The Pennsylvania 
railroad will equip its 150 electric loco- 
motives for the New York-Washing- 
ton service with Timken bearings on 
all driving wheels and engine truck 


tives, 


axles. 
LI 


WATCH THE FINISH 


WHO says that the finish is only a 

nall part of the product? In one of 
he new buses exhibited at the Show 
there was 75 pounds of paint and lac- 
quer, net weight after drying. The 
cost of the product finish frequently 
mounts up into important sums of 
money, and the sales value of the 
finish may be even greater propor- 
tionately. No engineer can afford to 
put this subject in the background. 
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“Get the cooperation of people who 
will use the machine. 

“Work out the details on paper. 
It is much less expensive than in 
metal. Study these details carefully, 
both as details and as they go into 
the smaller units or sub-assemblies. 

“After deciding on the general out- 
line of the machine as a whole and its 
major parts, turn the sketches or 
ideas, or both, over to a detailer. 

“Put the machines into operation 
when completed, with one of your 
own men to watch its operation for a 
period. If it fails you want first 
hand information as to the reasons.’ 

This plant makes pencil drawings 
on bond or parchment paper but 
makes no tracings. These pencil 
drawings give a blueprint that is 
satisfactory for such work. The bil] 
of materials, plus the pencil drawings, 
give all the information that is neces- 
sary for building another machine. 


Brain Teasers 
By CLINTON C. HUBBELL 


RECENTLY the daily press gave 
considerable space to the announce- 
ment that the president of Duquesne 
University had finally succeeded in 
the tri-section of any angle, a feat 
that has been stamped as being im- 
possible to perform by means of 
Euclidean geometry. Incidentally, it 
now appears that the method of tri- 
section as performed by the president 
of Duquesne University involves 
other than a compass and a straight 
edge, namely, it is not a geometrical 
solution. 
There is 
other brain 


presented herewith an- 
teaser that has been a 


What is the value of X? 


source of aggravation to many en- 
gineers. As shown in the accompany- 
ing figure, a rectangular surface 3 
ft. wide by 6 ft. long is to have 
placed inside of it a rectangular strip 
1.2 ft. wide. The problem is to cal- 
culate the required length of the in- 
serted rectangular strip in order that 
the four corners of the strip will 
touch the four sides of the rectangle. 


Gear Makers 
Discuss Tip Relief 


C THE 15th semi-annual meeting 
A... the American Gear Manutac 
turers’ Association, held at the Wm 
Penn Hotel in Pittsburgh Oct. 15, the 
following committee reports were pre 
chairmen of the re 
committees : \. A. Ross, 
F. Wat 


Committee on 


sented by the 
spective 
General Standardization ; B. 
erman, Sectional 
Standardization of Gears; George L. 
Markland, Jr., Representative of 
\merican Standards Association and 
U. S. Chamber of Commerce; C. B 
Metallurgical; R. B. Zer 
frey, Keyway; and D. T. Hamilton, 
Nomenclature; W. H. Himes, Worm 
Ira Short, Herringbone Gear ; 
[. Rideout, Railway, Mill, and Mine 
Gear; F. W. England, Inspection ; 
H. R. Mover, Non-Metallic Gear ; 
and M. T. Schumb, Librarv. 

\mong the papers presented of 
to product eng! 
neers were two on the subject of 
tip relief D. R. Rideout, Nuttall 
Works of the Westinghouse Electric 
\ Mig. Co., presented the practical 


spects, and | 


Hamilton 


Gear ; 


particular interest 


Peterson. of the 
ume company, the theoretical side of 
Is question 


\ccording to Mr. Rideout, tip re 
f serves other purposes than that 
an error introduced to offset other 
ors lip relief results in long 
aring, quiet gears, because engage 


sat 


is delayed until the sharp corner 


1 
i 

t 

Lil 


has passed the the 


initial point of contact, avoid 
possibility. of gouging or 
l-ven with perfect involute 
a tendency for the 
iC tooth. to. break 

n of lubricant 
of the teeth under load 


premature engagement of 


following those that were 


1 1 
( load 


For this condition 
be procured by making 


itch" or "normal pitch" of 


l'homas .Mva Edison, 84, scien 

d inventor, known for years 
"Wizard of Menlo Park," 

died Oct. 18 after a lingering 
illness caused by a complication 
of diseases. His place in history 
is secure as the inventor of the 
lamp, the phono- 
graph, and motion pictures; he 
had been issued over 1,150 pat 
ents during his lifetime. His in- 
ventions cover practically every 
held and at one time came at the 
rate of one every two weeks. He 
was .\merica’s most prolific in 


incandescent 


ventor and possibly its greatest 
scientist. Possessed of a pro 
digious energy, he began his ex 
periments at the age of 11, selling 
newspapers and garden produce 
to earn the money for his experi- 
ments. When he was 29 he was 
already so famous that he had to 
move his laboratory to Menlo 
Park. N. Fa to avoid crowds. It 
was there he invented the incan 
descent electric light. His re 
searches and discoveries extended 
throughout his life and included 
every field of endeavor in which 
he visualized a need. 

Dr. Samuel Stratton, 70, dis 
tinguished physicist, chairman of 
the Massachusetts Institute of 
Technology and former director 
of the Bureau of Standards, died 
suddenly Oct. 18 in Boston just 
after dictating a tribute to his 
friend, Thomas Alva 
with whom he was associated as 


Edison, 


advisor on Edison scholarships. 


+ PRODUCT ENGINEERING 


WHAT'S GOING ON— 


the gear shorter than that of the pin 
ion. This is called the ditferential 
hase pitch method. Similarly, tip 
clearance should be provided in some 
manner or other, for hardened gears 
that are not to be ground, in order 
to compensate for the tooth distortion. 
In his paper, Mr. Peterson ex- 
plained the theoretical aspects of this 
problem and showed why premature 
engagement results from the deforma- 
tion of the teeth under load, and how 
delayed disengagement results from 
tooth deflection and errors. \s 
pointed out by P. C. Day of the Falk 
Corporation, in his paper ‘Good 
Practice in the Manufacture of Speed 
Reducers,” designers and manufac- 
turers of speed reducers have diffi- 
culty in meeting the requirements be 
cause of the diversity ot operating 
conditions. His own company man 
ufactures 177 different units, each of 
which can be equipped for numerous 
speed ratios, making available almost 
3,000 different combinations. 
Featuring the largest number of 
improved office equipment 
which have been developed in any 
single year since 1920, the twenty 
eighth annual National Business 
Show opened recently at the Grand 
Central Palace, New York City. The 
110 displays of new devices ranged 
from desks equipped with radio to 
intricate payroll check-writing and 
high-speed printing. and. billing ma 
chines. The improved equipment in 
manv cases featured the use of elec- 
tricity to take the place of manual 
operation. V unit-weight machine 
was introduced which enables the 
numerical quantity of any given 
amount of items to be accurately de- 
termined by the simple process of 
weighing a few of them. In addition 
to electrical operation, many of the 
devices had noiseless features. 


devices 


Inventions ranging from the fan- 
tastic to the thoroughly practical. 
32,000 of them, the creations of 
25,000 inventors of 22 countries, 
comprised the Second International 


Patent Exposition in Chicago last 
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month. Included in the exhibits were 
a combination airplane-dirigible that 
resembled a dozen sausages banded 
together, a storm buggy, a baby’s 
bottle holder 
non-skid 


burglar alarm, a combination suitcase- 


with extension arm, 


soap, a cartridge-shooting 


table-and-chairs unit, a demountable 
half-sole, a pneumatic horsecollar for 
touchy Dobbin, a 
a ball-beariı 
pin, a 
typewriter 


double-action fly 


swatter, free-wheeling 


lg 


rolling shorthand keyboard 


even a life preserver for 


unfortunate ice skaters. 


\nnouncement has been made of 
the principal portions of the program 
of the conference on Metals & \lloys 
scheduled for Nov. 18, 19 and 20, by 
the Case School of \pplied Science, 
Cleveland, Ohio, and the 
engineering Society ( PI 

Uet.) Dr. A. A. Bates will speak 
on “Metallurgy of Alloying’; Dr. M 
\. Grossman, vice-president and di 


Cleveland 
p. 466, 


rector of Republic Research Corp., 
will speak on “Stainless Steels”; 1 
H. Wickenden, of the International 
Nickel Co., will speak on “Monel 
Metal and the Nickel Alloy”; W. R 
Hibbard will present “Brass, Bronzi 
and Copper Alloys”; W. M. Pierce, 
of the New Jersey Zinc Co., will 
speak on "Zinc and Its Alloys”; l 
W. Kempf, of the Aluminum Com 
pany of America, 


will speak on 
‘Aluminum and Its 


\lloys " . Other 
ferrous alloys and nitrided steels will 
John A 
jf the 
Co., will speak on 
l " 


1 
OVS 


also receive attention. Dr. 


| X Ww 


‘Mag 


S 


Gann, chief metallurgist 


Chemical 
nesium Al 


Standards and 


Specifications 

M. Committee E-10 on 
Standards, at a recent 
proved 13 new tentative specifications 


4.5.1 


meeting, a] 


and methods of test and revised tour 
standards. 
standards include: 


cxisting tentative New 
Specifi- 


Welded, 


tentative 
Ilectric- Fusion 
I-lectric- Resistance Welded, Forge- 
Welded, and Lock-Bar Steel Pipe, 
and Riveted Steel and Wrought Iron 
Pipe, Method of Bend Testing for 
Ductility of Metals, and Specitica- 
for Round-Hole for 
esting Purposes. Revisions include 


the Speci tor 


cations for 


tions Screens 


fication 
\lloys in 
Castings. 

Federal GG-S-776 
for Steel Straightedges has been re 
submitted as a 
Federal Specification 


pecification has a 


Copper-Base 


for Sand 
Specifications 


proposed revision ot 
No. 399, \ 
so been proposed 
for steel transfer cases. F.S. No. OO 
S-701 submitted as a revi- 
No. 550 for Boiler Stay- 
\ specification is proposed 
No. 409 for 
office chairs 1s to be revised according 
to AA-C-311; No type 
writer stands is to be superseded by 
\A-T-101; and a rev 
p sed for No 1/1 


has been 
sion of F.S 
bolt Steel. 


tor steel waste baskets ; 


178 on wood 
] 


ISION 1s 


pro 


lockers 


News of the 
Metal Markets 


M )BILIZATION oí tl 
credit for banks and 
seems to have creat« d a better 


in the 


natiorn s 
industry 
T eline 


non-ferrous metals markets, 


f 7 } cd 
g to M eta ana V ineral 


acc rdin 


Warkets. Inquiries improved some 


what, but prices did not respond, and 
producers are inclined to move slowly 
in price changes as well as in produc 


tion until actual buying improves. 


COPPER, after a drop, re 


staging 
covered slightly and remained steady 
late 


at /c. In October it was still 


available on the 7c. Connecticut basis 


for delivery over the first quarter of 


next vear. producers from 
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Europe are conferring with American 

interests on the problems of the 

market, and it is said that unless a 

curtailment of production is decided 

upon there may be another drop in 

prices. | he low price ot copper has 
ingot 


brass makers to use 
virgin metal in ingot production 


induced 


LEAD purchases are not heavy an 


salies 


reported during the m 


New 


October were at 4c.. 
, 1 
LING markets 


held stead; 


3.50c. 


were 
price 
about 


TIN output has been restricte 
cording to reports from Malaya. 
market was quiet, but with a 

l| he nomin 


14 was 22.70c. 


tone 
tin Oct 


al price on ( 


BERYLLI 
In the 
regularly quoted 
It is sold chietl 


per cent P and 


Meetings 


Home Lighting and Illumination Design— 
hting the second N t 
electric Lighting h 


Cleve nd, O 


National Association of Practical Kefrig 
erating Engineers Meeting and expo 
itior Rice Hotel, Houston, Tex D 
10-13. Edward H. Fox, secretary, 4 
North Waller Ave , Chicago, IIl 


American Petroleum Institute 
meeting Stevens Hotel, Chi 
NOV 10-12 Lacey Walker, se 
200 Park Aw New York, N 

International Acetylene 
nual meeting, Congress 
[1] Nov 11-13 \ 
secretary East 
York, N. Y 


Conference on Metals and 
School of Applied S 
Onio, with Cleveland 

ety cooperating Nov 
ing some portions planned 
for design and produ 
principally on alloys 
hibits by manufac 


Association 
Hotel, Cl 
Creesy Mort 


12nd St 


Alloys—At 


turer 


American Society of Mechanical Engineers 
Annual meeting, Enginee S 
ties lde | West Ot} St New 

De 


tary il 


Motor & Equipment Association—A 
how of M.F.A. and N.S.P.A 
City, N. J Dec. 7-12 
Steel Founder’s Society of America, 
Annual meeting, Chicago, Il 
193 G. P. Rogers, mar ng diré 
ybar Bldg New York Cit 


932 G 


National Association of Engine & 
Manufacturers Motorboat nd n 
engine how, Grand Cent Pala 
New York City, Ja 2 l 
Henry R. Sutphen, pre lent 


] 
Society of Automotive Engineers 
meeting, Book-Cadilla Hote 
Mich., Jan. 2 29 John A. C 
secretary, 29 West ith St., ^ 
Southwest Road Show & 
annual, Wichita, Kar 
Including exhibits o 
and equipment I 
Road Show & School 
American Management Association 
aging, packing, and shipping exposi 
tion, Palmer House, Chicago, IIL, Mar 
7-12, 1932 W. J. Donald, managing 
director, Room 602 /5 West 64th St., 
New York, N. Y 


Boat 


School 


Feb. 2 


quire 
i 


Wichita, 
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V. REDMAN, vice-president and 

e director of research of the Bake- 
lite Corp., New York City, has been 
awarded the Grasselli Medal, the 
chemical industry's annual tribute to 
distinction in applied chemistry, for 
1931. Selection of Dr. Redman, who 
is president-elect of the American 
Chemical Society, was based upon in- 
dustrial study, the results of which were 
embodied in a paper on “Cost of Re- 
search and Its Apportionment" read 
before a joint meeting of the American 
section of the Society of Chemical 
Industry, the New York Section of the 
American Chemical Society, the Societé 
de Chimie Industrielle and the Ameri 
can Electro-chemical Society in 1927. 


Henry WILLIAM ALLINGHAM, for- 
merly joint managing director of the 
Hoyal Body Corp., Waybridge, Eng- 


land, has become an independent con- 
sulting engineer in London. 

CARROLL M. AUMENT, previously 
president and general manager of the 
Flying Dutchman Aircraft Corp., New 
York Citv, has become a consulting 
engineer with offices at Teaneck, N. J. 

Stuart G. Baits, chief engineer of 
the Hudson Motor Car Co, has re- 
turned to active duty after an absence 
of a number of weeks following an 
automobile accident. 

I’, J. GrirFiTHs has been elected di 
rector and president of the Timken Steel 
& Tube Co., Canton, Ohio. M. T. 
LorHROP, president of the Timken Roller 
Bearing Co., has been made chairman 


of the board of the Timken Steel & 
lube Co. 

Josera DEAN BALLARD supervises 
testing of all new experimental type 


engines of the Pratt & Whitney Air- 
craft Co. Hartford, Conn. He has 
been with the company since 1928, pre- 
vious to which he was assistant mechan 


ical engineer of the Aeroneuatical 
Engine Laboratory of the U. S. Navy. 
Rex BEISEL, now assistant chief 


engineer of the Chance Vought Aircraft 
Corporation, Hartford, Conn., was for 
merly with the Sparton Aircraft and 
Curtiss companies. 


Broop, formerly engaged 


and lavout of chassis for 


ARTHUR P. 


in designing 


the H. H. Franklin Mtg. Co., Svracuse, 
N. Y., has become layout draftsman 
with the Lycoming Mfg. Co., Williams 
port, Pa. 

( H. MATHEWSON, professor of 


metallurgy, Hammond Laboratory, Yale 
University, has been elected chairman 
of the Institute of Metals Division, 


\merican Institute of Mining & Metal 
lurgical Engineers 
Pirttie BoNeEty has joined the re 
staff of the National Advisory 
Committee for Aeronautics, Langley 
Field, \ 
A. Luptow CLAYDEN, research en- 
gineer of the Sun Oil Co., has moved 


his headquarters from Philadelphia to 
t in the first National Bank Bldg 


Detro 











IN THE SPOTLIGHT — 


ALEXANDER P. BaRmruscH, formerly 
designing mechanical engineer with the 
Dneprostal Metallurgical Works, Pitts- 
burgh, has become designing mechanical 
engineer with the Miller Machine & 
Mould Works, Columbus, Ohio. 


Davip J. CoNANT, formerly mechan- 
ical engineer with the Westinghouse 
Electric & Mfg. Co, East Pittsburgh, 
Pa., has joined the Layne-Central Co., 
constructor of pump equipment and 
water systems, Memphis, Tenn. 


HARLEY J. EARL, chief designer of 
the Fisher Body Corp., Detroit, left for 
Europe recently on the Bremen to visit 
General Motors plants in Germany. 





L. V. Redman 
e 





F. J. Griffiths 





C. H. Mathewson 


* PRODUCT ENGINEERING 


M. M. 
Central Alloy Division, Republic Steel 
Corp. has become a sales metallurgist 
for the Mitchell Steel Co., Cincinnati, 


CLARK, formerly with the 


Ohio. He will devote his time to the 
proper application of alloys, stainless and 
nitralloy steels to particular products. 

G. EDENQUIST, formerly designer fo: 
the Kinner Airplane & Motor Corp., 
Glendale, Calif., has become a designer 
for  Centipete Motors, Ltd, Los 
Angeles. 

Dr. EMIL EBERHARDT, German re- 
search chemist, is engaged in research 
work in the laboratories of the U. S. 
Reduction Co., East Chicago, Ind., in 
conjunction with the company’s research 
chemists, in order to develop new alloys 
for the airplane industry. 

FRANK L. EIDMANN, professor oí 
mechanical engineering, Columbia Uni 
versity, has been appointed director oí 
the Research and Experimental Labo 
ratory of the General Time Instrument: 
Corp. holding company of the West 
ern Clock Co., the Seth Thomas Clock 
Co., the Stirling Clock Co., and thí 
Hamilton-Sangamo Co. He will retain 
his university connection. 

A. B. Erv, formerly chief engineer 
of the Bassick Co., maker of metal fur 
niture parts and casters, Bridgeport, 
Conn., has been made production man 
ager of M. H. Rhodes, Inc., Hartford., 
Conn., switch manufacturer. 

Jack E. Foster, formerly chief en 
gineer of the Cross-Foster Aircraft Co., 
Kansas City, Mo., has become chief 
engineer and a partner in the Foster 
Aircraft Co., Alliance, Ohio. 

GERALD C. FRANK, formerly superin 
tendent of maintenance for the Ward 
Way Transportation Co., Muskogee, 
Okla., has become a member of the 
experimental engineering department, 
White Motor Co., Cleveland. 

Dr. H. L. FRevert has been elected 
president of the Midvale Co., Phila 
delphia, to succeed the late Atva C 
DiNKEY. FRANCIS BRADLEY, formerly 
general superintendent, has been elected 
vice-president to succeed Dr. Frevert. 

RALPH R. GRAICHEN, formerly with 
the B/J Aircraft Corp., Baltimore, has 
become vice-president and chief engineer 
of the Jones Aviacraft Corp., of the 
City of Washington. 

Mark Harris has been appointed 


chief engineer of the Gabriel Co.. 
Cleveland, according to Grorce H 
RALLs, vice-president and general 
manager. Among the manufacturers 


Mr. Harris has served are the General 
Motors Corp. and H. H. Franklin Mfg 

J. W. Mı, formerly engineer in 
charge of the experimental work at 
Humber, Ltd., Coventry, England, has 
become general manager for Coventry 
Climax Engines, Ltd., also of Coventry 

G. C. KIMBALL, assistant to the vice 
president and chief engineer of the 
American Machine & Tinplate Co., has 
been elected vice-president in charge of 
plant construction, improvements, pat 
ents and similar matters. H. G. Mc- 
ILVRIED, formerly assistant chief engi- 
neer, becomes chief engineer. 
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MILLER REESE HUTCHINSON, JR., 
formerly an engineer with the Packard 
Motor Car Co., Detroit, has become 
chief engineer of the Hutchinson 
Laboratory, New York City. 

CHARLES F. KETTERING, president of 
the General Motors Research Corp., 
Detroit, and vice-president of General 
Motors Corp., sailed recently for Europe 
aboard the Bremen on a business trip. 

FREDERICK KNACK, formerly chief en- 
gineer of the Mono-Aircraft Corp., 
Moline, Ill., has become chief engineer 
of the Monocoupe Corp., Lambert Field, 
Robertson, Mo. 

O. C. Kreis has become a consulting 
engineer for the Studebaker  Corp., 
South Bend, Ind. He was formerly chief 
research engineer of the Continental 
Motors Corp., Detroit, Mich. 

Hannv T. WooLsow, chief engineer 
of the Chrysler Corp. since its organ- 
ization, has been nominated for coun- 
selor of the Society of Automotive 
Engineers. 


O. T. KnEussrEn has resigned as re 
search engineer, Fisher Body Corp. 
Detroit, to become Director of the 
Museum of Science and Industry, 


Chicago. 

[uROoLF KhRocziG, director of the 
Technical Institute of Norway at Oslo 
to cover iron and non-ferrous foundry 
work, is visiting in this country to 
acquaint himself with American foun- 
dry methods and equipment and with 
systems of instruction in technical 
schools. His headquarters are at 2877 
Fernwalk Road, Squirrell Hill, Pitts- 
burgh, Pa., in care of Ruup LARSEN. 

N. F. HanrEsv, chief engineer of 
Plymouth Motor Corp. a division of 
the Chrysler Corp, addressed the 
Cleveland section, S.A.E., at the regular 
meeting at the Statler Hotel, Oct. 12, 


on “Floating Power.” He also ad 
dressed the Chicago section of the 
S.A.E. at the Sherman Hotel the fol 


lowing day. 

WALTER A. Mayes, formerly chief 
engineer of the Martin-Parry Corp., 
York, Pa., has become chief engineer 
of the Chevrolet Commercial Body 
Division, Indianapolis, Ind. 

\. W. Mooney, formerly mechanical 
engineer for the Nicholas Beazley Air 
plane Co., Inc., Marshall, Mo., is now 
doing independent consulting engineer- 
ng work in Denver, Colo. 


STEVEN J. MENZEL, formerly sales 
manager of the stamping division, 
Briggs Mfg. Co., Detroit, Mich., has 
become stamping engineer with the 


Graham-Paige Motors Corp., Detroit 

\. H. p’ARCAMBAL, metallurgist and 
ales manager of small tools of the 
Pratt & Whitney Co., has been elected 
president of the American Society for 
Steel ‘Treating. W. B COLEMAN, 
president of the W. B. Coleman Co., 
elected vice-president; ARTHUR 
l. CLARAGE of the Columbia Tool 
and 
Pascor, consulting metal 
and H. D. McKiINNEvy, metal 
for the  Driver-Harris Co 


Was 


Steel Co., treasurer for two years; 
CHARLES F. 
lurgist, 
lurgist 
directors. 





LaAMaR S. PEnEGOY, president of the 
Sivyer Steel Casting Co., Milwaukee, 
Wis. was recently appointed to the 
board of directors of the Steel Foun- 
ders' Society of America, Inc. 

W. C. RosBiNs, formerly chief engi- 
neer of the Houde Engineering Corp., 
Buffalo, and tor the two years 
vice-president in charge of engineering 
and manutacturing of the Gabriel Shock 
Absorber Co., Cleveland, has 
vice-president and general manager ot 
the | hermo Hydraulic Shock Absorber 
Co., Cambridge, Mass. 

SCHOENROCK, until recently 
engineering of the Oliver 
Chicago, is now 
engineer work 


past 


become 


Orro K. 
director ot 
Farm Equipment Co., 


engaged in consulting 


and automotive and tractor designing 
under the name of the O.R.S. Engineer- 


t" 


ing Co., Chicago, 





H T 





N. F. Hadley 
* 





. d'Arcambal 
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C. E. SARGENT, formerly consulting 
engineer for the National Transit Pump 
& Machinery Co., Oil City, Pa., has be- 
come an independent research and con- 
sulting engineer in Indianapolis, Ind. 

HARRY SLOAN, advisory engineer of 
the Vilter Mfg. Co., Milwaukee, has 
been nominated unanimously for presi 
dent of the Engineers Society of Mil- 
waukee. Other nominees, unop- 
posed, include: Vice-president, FRASER 


also 


JEFFREY, electrical engineer of the 
Allis-Chalmers Mfg. Co.; secretary, 
Huco W. Rompe; treasurer, WALTER 
R. MUELLER. Nominees for directors 
include : Ray E. NEWHOUSE, chief 


engineer, crushing and cement depart 
ment, Allis-Chalmers Mfg. Co. ; FORRESI 
NAGLER, mechanical engineer, A. O. 
Smith Corp. ; EnNEST F. VILTER, Haven 
Mig. Co.; GEOoRGE G. Post, chief ele 

trical engineer, Milwaukee Ele 
Railway & Light Co. 


“tric 


BRUCE SMITH, formerly assistant 
chief draftsman of the Travel Air 
Division, Curtiss-Wright Airplane Co., 
in Wichita, Kan., has been made resident 
engineer for the company in Wichita. 
l. A. WELLS, formerly project engineer, 
been made chief engineer of the 
Curtiss-Wright plant at Robertson, Mo. 
HERB RaAwbpoN, formerly chief engineer, 
and W. E. BURNHAM, assistant chief en- 
gineer, have resigned to devote their 
efforts to exploitation of the Mystery S, 
a fast low-wing airplane of their own 
design. H. F. Brown has resigned as 
chief draftsman to become chief drafts- 
man for the Stearman Aircraft Co., also 


has 


of Wichita, and FRED LANDGRAFF, 
formerly design engineer for the 
Curtiss-Wright company, is now con- 


nected with the Production Service Co., 
a firm of consulting engineers in 
Wichita. 

FRANK S. SPRING, for years a leading 
automobile designer in this country and 
in Europe, has been appointed engi 
neering stylist for Hudson-Essex auto 
mobiles, according to an announcement 
by Stuart G. Baits, chief engineer, 
which revealed that Mr. Spring actually 
joined the organization six months ago, 
and is responsible for the forthcoming 
1932 designs. 

LAWRENCE CARR STEELE, formerly 
consulting and experimental engineer 
with several sheet and tin plate plants, 


has joined the Aetna-Standard Engi 
neering Co. Youngstown, Ohio, as 
consulting engineer on sheet and tin 


plate equipment. 

Hiram WALKER has been appointed 
chief engineer of the American Austin 
Butler, Pa. He was previously 
engineer with the General Motors Corp., 
Detroit. 

James Witts, formerly design en 
gineer in the laboratory of the Trans 
Lux Daylight Picture Screen Corp., 
Brooklyn, N. Y., has design 
engineer with NorMAN Bet GeEpp! 


New York City. 
RAYMOND C. WILSON, 


Car Co.. 


I 
become aà 


designing gas rang: 


formerly chief 


engineer of the Chain Saw Corp., Long 
Island Citv, N. Y., is doing designing 
work with the International Motor 
Co., Allentown, Pa 





Su Veneer 
Composite Rustless Steel 


The Superior Steel Corp., Grant 
Bldg.. i manu 
facturing 
carbon-steel base to which is veneered 
a thin covering of 16 to 18 per cent 


pa 45 


consisting otf a 


Pittsburgh, 


strip steel 


chromium steel or 18 per cent 
chromium, 8 per cent nickel steel. 
he corrosion-resisting veneer may 


be 10 to 20 per cent of the thickness 
of the composite metal, and may be 
The base 


" al 
may be specified as any carbon steel 


had on one or both sides. 


he resultant product can be drawn 


p , nela 
or formed into any part now mace 


from other metals, and the exposed 
surface is permanently bright after 
initial polishing. In a great number 


of applications where solid rust-re 
sisting materials are not required a 
considerable saving can be effected 
by using this material. 

Su Veneer has sufficient. thickness 
to denting, 


and COTT( SH mn. 


resist 
Tests have 


metal 


of rustless 


scratching 


shown that the veneer will not sep 
arate from the base metal. Repre 
sentative products for which the 


natertal has been used are bumpers, 


tutomobile lamps, panels, leaders and 
Reeves 
Automatic 


Electric Control 


Reeves auto 
for automatic 
f production ma- 
has been recently improved, 
according to the Reeves Pulley Co., 
Columbus, Ind. The electric automatic 
consists of a fractional-horse 


the 


control 


lhe design OÍ 


niatic electric 


‘culation í 


COI trol 
power motor of the reversible-pilot 
type, mounted on a bracket above the 
speed shifting screw of the standard 


Reeves transmission. 


variable-speed 


AND 


ENGINEERING 
EQUIPMENT 





+ PRODUCT ENGINEERING 


NEW MATERIALS AND PARTS 







; gno» 
t » ae 
hdi c... 
Reeves Variable Speed Transmission with automatic electrical 
control at the front exposed. The two tubes are compression- 


disk rheostats that afford infinite variation in speed 


It is connected to this screw by spur 
The motor is energized to run 
in either 


gears. 
counterclock- 
wise direction by an automatic con 
trol incorporating 
inclosed contactors or tubes. 


cl ck wise or 


switch special 

Kheostat tubes of the compression 
graphite-disk type now replace the 
mercury tubes formerly used. These 
tubes permit the motor shaft to 
rotate slowly, thereby providing 
steady, infinite, highly sensitive speed 
variation, rather than step changes 


only. \ movable fulcrum is con 
nected to an extended lever. the 
slightest movement of which forms 


to increase or decrease the 
This fulcrum is con- 
nected by a short lever to one of the 
shifting levers of the transmission. 
When contact is made, movement of 
the shifting lever immediately 
changes the position of the fulcrum 
on which the contactors are located 
to return them to neutral. 


contact 


speed. also 





The rheostat tube is virtually 
self-locking device in that if th 
transmission tends to seek a different 
speed of its own accord, the neutral 
izing lever the prope: 
rheostat to back it up to its origina 
position, 


compresses 


*Plaskon" 


Urea-Base Plastic 


A urea-base plastic compoun 
known as “Plaskon” has been evolve 
at the Mellon Institute of Industrial 
Research, Pittsburgh, Pa., and is now 
in commercial production by th 
l'oledo Synthetic Products, Inc. 
Toledo, Ohio. The compound is 
easily preformed, and has a high cu: 
ing speed. The base shade is one o! 
neutral translucency, permitting pig 
menting to give all colors of any in 
tensity, either opaque or translucent 
Obviously, infinite variations i 
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etfects are 


striated 
The properties are as follows: 


mottled or 
sible. 
Specific gravity, 1.43; modulus of 
rupture, 10,000 to 14,000 Ib. per sq. 
in. ; tensile strength, 4,000 to 6,000 Ib. 
per sq. in. ; compressive strength, 25,- 
000 to 30,000 lb. per sq.in.; impact 
strength, Sharpe test, 0.7 to 1.2 ft. 


pos- 


Ib.; dielectric strength, (puncture ) 
300 to 400 volts per mil; hardness 
(Moh scale), 3.0 to 3.5; water 
absorption (20 deg. C.; 4-in. sec- 


tion ). 0.07 to 0.66 per cent in 24 hr. 
"Plaskon' is unaffected by alcohol, 
common sol 


oil, or other 


acetone, 
vents. It is moderately resistant to 
cold dilute acids but is not 


to kot or concentrated acids. 


resistant 
Plaskon 
Is quite resistant to cold dilute alkalies 
and hot, dilute 
alkalies, such as soap. 


also resists very 


Gears & Forgings 
Two-Speed 
Worm Gear Speed Reducer 


Designed horizontal o1 
vertical drives of 1 hp., and up where 


a two-speed 


for either 


two speeds are required, 


worm gear reduction unit has been 
developed by Gears & Forgings, Inc., 

Ohio. This tvpe of speed 
reducer is manufactured integral with 


the motor or as 


Cleveland, 


a separate reduction 


init in speed reduction ratios ranging 


irom 4:1 to 150:1. 
The unit consists of a worm and 
worm gear and a set of differential 


gears, the driving shafts and Timken 





bearings, inclosed in a leak 


ller 


roof cast housing. The two speeds 
e obtained by means of the differ- 
ntial gearing. Tke high speed is ob- 
ined by moving the small hand lever 


the right. This locks the differen- 


l to the low-speed shaft on which 
e worm gear and differential gear- 
Movement of 
the lever to the left locks the side gear 


g rotate as a unit. 





of the differential, preventing its ro- 
tation. Thus, one-half the speed of the 
worm gear is imparted to the slow- 
shaft. The change of output 
speed can be made while the unit 1s 
in operation under full load. 


speed 


*Cro-Tung" 
Corrosion and 
Heat-Resistant Steel 


\ steel known as “Cro-Tung”’ is 
being offered by Industrial Steels, 
Inc., Cambridge, Mass., for oil re- 
finery service, steam power plant 
service, chemical industries, smelting 
and refining industries, or for any 
high-pressure, high-temperature, cor 
rosion-resisting application. This 
steel has in a marked degree the 


phvsical properties of. 18-8 chrome 
steel allov, but exceeds the 
latter in stable to 1,500 
deg. F., brittleness 
and 
equal 


nickel 
remaining 
with no range, 
a higher ductility at 

The lower. 
The steel is being furnished in bars, 


possessing 

strength. cost is 
forgings, tubes, cast 
bolts, studs, welding 
and return bends. 


sheets, plates, 
ings, shapes, 


rods, rivets 


he analysis of Cro-Tung is as 
follows: Carbon, 0.15-0.25; man 


eanese, 0.55 maximum: silicon, 0.55 
maximum: chromium, 4.50 to 6.50; 


tungsten, 0.75-1.00; sulphur, 0.05 
maximum, and phosphorus, 0.05 
maximum. With proper heat-treat 


ment the following physical proper- 
ties are obtained: strength, 
125,000 Ib vield point, 


tensile 
per sq.in.; 


100,000 Ib. per sq.in.; elongation in 
2 in., 18 per cent; reduction in area, 
I5. per cent, Brinell hardness, 
240-260. 


Groov-Pins and Drive-Studs 


Fastenings on a wide variety of 
parts can be made with Groov-Pins 
and Drive-Studs which have been 
developed by the Groov-Pin Corp., 
17-18 37th St., Long Island City, 
N. Y. The Groov-Pin is formed by 
pressing three longitudinal grooves 
into a straight pin, thereby upsetting 
the stock at its circumference. As 
shown at the lower right of the ac- 
companying illustration, driving a 
Groov-Pin into a drilled hole forces 
the upset bulges partly back into the 
thus assuring a_ force-fit 
within the drilled hole. This type 
of pin may be used more than once, 
because the resilient bulges spring 
back into their original position after 
knocking out. While tapered grooves 
are mainly used for Groov-Pins and 


ort DOVES, 








Representative Groov - Pins and 
Drive-Studs and section of the pin 
with three upset bulges 
1 r 
studs, other forms have also been 


evolved. 

Special types or grooved parts can 
be made to order in triangular, 
hexagon and square grooved bars 
Groov-Bolts are also manufactured 
These grooves prevent rotating of 
the bolt, no wrench being required 
to hold it when tightening the lock- 
nut. 

The Groov-Pins are available in 
sizes from 7 to 4 in. in galvanized 
steel and other metals and alloys. 


Bethadur 


Corrosion and 
Heat-Resisting Steels 


Nine different grades of Bethadur 
corrosion and heat-resisting steels are 
now being manufactured bv the 
Bethlehem Steel Co., Bethlehem, Pa 
In conjunction with Bethalon free 
cutting steels described on p. 447, 
Vol. l, 


line of corrosion-resisting steels. 


these steels give a complete 


[vpical analyses of these nine 
steels are as follows: 
Bethadur ( Mi Ni Ci S 
| 11 30 12.50 
2 13 30 8.00 18.00 
3 3t) 30 19.00 SO 
4 11 30 17.00 
5 10 30 21.00 
T 40) 30 14.00 25 
7 65 30 17.00 
8 1.15 Y) 18.00 
9 30 30 28.00 


Bethadur No. 1 is of the standard 
corrosion-resisting iron type. The 
No. 4 is similar to No. 1 in that it 
requires no heat-treatment to bring 
out the maximum amount of heat- 
resisting properties, but due to the in- 
creased chromium content it does not 
respond appreciably to any form of 
heat-treatment. This steel is suitable 
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for applications where high resistance 
to atmospheric attack 1s required but 
where maximum physical properties 
are relatively unimportant. The prop- 
erties of the No. 5 are much the 
same as for the No. 4, except that the 
corrosion and  heat-resisting prop- 
erties are increased in proportion to 
the increased chromium content. 
Bethadur No. 2 is the 18-8 com 
which is well known. 
Bethadur No. 3 1s primarily an acid- 
Nos. 6 to 9 inclusive 
amounts of carbon 
also of chromium to increase the 
hardness 


position, 


resisting steel. 

have in reasing 
and 
and  corrosion-resistance. 
No. 6 is a non-rusting cutlery steel. 
No. 7 is for combination 
of hardness, resistance to corrosion 
jethadur No. 8 is 
similar to No. 7 except the hardness 
maximum hardness of 
C-60 being obtained. 
Dethadur No. 9 is especially intended 
[OI subjected to high temper- 


designed 


and abrasion. 
IS greater, 


Rockwell 


parts 


atures 


Allen-Bradley 
Photo-Electric Apparatus 


\ pilot control relay and a light 
source for operating it have been 
placed on the market by the Allen- 
Bradley Co., 1311 South First St., 
Milwaukee, Wis. The relay is ap- 
plicable to various and is 
operated by a change in intensity of 
light from the light source, a change 
of 10 foot-candles being required for 
positive operation, and the light may 
e either direct or reflected. 

| he photo electric tube 1s connected 
to the 


devices, 


amplifier tubes and relay 


€ rd 
relav 


through a flexible connecting 


Bv adjusting a condenser, the 


NJ 


\Uen-Bradley 


pilot control relay 


Allen-Bradley 


embodies a 


light source, which 


plano-convex lens 


can be made to operate at various 
values of light intensity. The ca- 
pacity of the contacts is 10 amp. at 
110 volts, a.c., non-inductive load. 

The light source consists of a plano- 
convex lens, with a socket to receive 
an automobile lamp, all inclosed in 
a cabinet of pressed steel. This light 
source when used on power lines, re- 
quires a transformer. 


“Industrial” 
Electro-Deposited 
Sheet Copper 


The Industrial Development Corp., 
50 Congress Street, Boston, Mass. 
announces it is manufacturing electro- 
deposited sheet copper in coils 60 in. 
wide by any length desired, and in 
gages down to 0.002 in. Being the 
product of an electrolytic cell, the 
chemical purity of this sheet is verv 
high. Its physical properties are 
claimed to be equal or superior to 
those of rolled copper, with the fur- 

ther advantage to the 

customer in that there 

is no directional grain 

structure and there- 
the tensile 
strength and elonga- 
tion are uniform when 
tested either length- 
wise or crosswise of 
the sheet. The metal 
is said to be uniform 
and the maxi- 
mum tolerance is plus 
or minus 0.00025 in. 
throughout the length 
of a sheet 0.005 in. 
thick. In appearance 
this copper sheet is 
claimed to be similar 


fi re 


In gage, 
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to a polished rolled sheet on one side, 
and the other side has the character 
istic salmon pink color of pure elec- 
trolytic copper. 


Struthers-Dunn 
Light Sensitive Cell Unit 


An inexpensive light sensitive cell 
unit has been developed by Struthers- 
Dunn, Inc., 146 North Juniper St., 
Philadelphia, Pa. This unit is housed 
in a case 6x5x3 in. overall, having an 
aluminum finish. It operates on 
standard voltage, 110 volts, 60 cycles, 
although special sets can be built. It 


uses a standard 112-4 tube of the 


radio type. The unit is adjusted fot 
operation requiring a 10-watt lighted 
lamp placed at a distance of 1 ft. 
This is without the use of 
flecting lens. 


any re 


Bodine 
Vertical Motors 
With Wool-Packed Bearings 


The Bodine Electric Co., 2264 W 
Ohio St., Chicago, Ill., has announced 
that, due to the construction of the 
end brackets of the new type N-5 
motors, they may be provided in 
vertical or flange-mounted models t: 
meet any speci 
fied requirement. 

Umbrella 
are optional on 
these installations 
These motors are 
available in rat- 
ings of yy and 1 
hp.at 1,725 r.p.m., 
and ;' and 45 hp. 
at 1.125 rm... 


covers 









NOVEMBER, 1931 * 


Amthor 


Operation Recorder 


An operation recorder using an 
8-in. round chart has been developed 
by the Amthor Testing Instrument 
Co., Inc., 309 Johnson St., Brooklyn, 
N. Y. With this recorder it is pos- 
sible to trace and check the basic 
causes for production losses. The 
chart is graduated to record any speci- 
fied unit of output which is a func- 





Centrifugal indicating means are used 
in this Amthor Operation Recorder 


tion of or depends upon the speed 
or rate of production of the machine. 
The recorder shows the speed or rate 
of production at any time and every 
change in speed. It shows starting 
and stopping times, slowdowns, non- 
productive periods, the time and 
duration of each, and the actual pro- 
duction and idle time. 

The recorder can be applied to 
practically any type of industrial 
plant machinery and also can be 
built-in to check the correct speed of 
operation so as to produce work of 
the proper quality. 


"Sturaco" 
Gear Lubricants 


Sulphurized oils and greases, which 
have been developed by D. A. Stuart 
& Co. 2727-2753 South Troy St., 
Chicago, Ill., offer 100 to 500 per cent 
more load carrying capacity than the 
usual gear lubricants on the market. 
These “Sturaco” products are known 
as S.A.E. extra-pressure lubricants 
and are available in either oil or 
grease forms to range in viscosity 
from S.U. 100 sec. at 100 deg. F., to 
350 sec. at 210 deg. F., with a pour 
test for the lower viscosities as low 
as minus 40 deg. F. These lubri- 





cants are made in a sufficient range 
of properties to be suitable for high- 
speed spindle lubrication, bearing 
lubrication and for use in speed-re- 
ducing and other gears. They were 
developed because automotive and 
machinery manufacturers were faced 
with the possibility of discarding the 
improvements and economies made 
possible by newly designed high- 
speed, heavy-duty gears and bearings 
or obtaining a lubricant with a mini- 
mum of 100 per cent greater load- 
carrying capacity to prevent metal 
seizure under heavy duty. 


Cutler-Hammer 
Auto-Transformer Starter 


An oil-immersed, explosion-proof, 
auto transformer tvpe of automatic 
starter for a.c. squirrel-cage motors 
has been announced by Cutler-Ham- 
mer, Inc., 296 North 12th St., Mil- 
waukee, Wis. Designed to comply 
with underwriters’ requirements for 
Class 1, Group D hazardous installa: 
tions, this starter provides a 6-in 
head of oil above the contacts and in- 
corporates an oil-level indicator and 
an outside spout for replenishing the 
oil without removing the cover. Ter- 
minals are located above the oil level 
so that the oil will not cause the rub- 
ber insulation to deteriorate. 

The starter panel proper consists 
of a three-pole and a five-pole con- 
tactor mounted on a slate panel and 





interlocked to prevent them from both 
closing at the same time. The auto 
transformer and overload relays are 
mounted on a bracket at the rear of 
the panel. The panel is fastened to 
an angle-iron frame which slides into 
channels at the sides of the tank, al- 
lowing easy removal of the panel. 
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“Economo” 


Low-Carbon 
Machinery Steel 


An 0.18 carbon molybdenum alloy 
machinery steel has been placed on 
the market by Wheelock, Lovejoy & 
Co., Inc., Cambridge, Mass., under 
the trade name of “Economo.” The 
machining qualities are excellent, and 
the chemical analysis produces free 
and crisp cutting qualities. The steel 
may be used as a general-purpose 
machinery steel in the natural condi- 
tion or casehardened. Sizes carried 
in warehouse stock range from 4 to 
8 in., and any size, shape or finish 
can be rolled or forged. The steel is 
offered for such parts as case- 
hardened gears, worms, pinions, 
sprockets, clutches, spindles, chucks, 
ball races, arbors, cams, camshafts, 
pins, gages, setscrews and shafts. 


Toncan Iron 


Tin Plate 


A tin plate with a rust-resisting 
base has been developed by the Re- 
public Steel Corp., Youngstown, 
Ohio. The base material has the 
same analysis as Toncan copper 
molybdenum iron, and thus the plate 
may be used in many cases where 
ordinary tin plate would fail. Al- 
though it is offered primarily for 
canning and food industries, there 
are various other applications. The 
Toncan Iron tin plate can be supplied 
in all base weights and sizes. 


Jones & Laughlin 
Special High-Sulphur 
Bessemer Screw Steel 


Developed for increased produc 
tion in high-speed automatic machine 
work, a special high-sulphur bessemer 
screw steel has been developed by 
Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. This steel is recom- 
mended for automatic machine work 
only, and should not be used for 
parts for which higher physical prop- 
erties are required than are ordinarily 
found in SAE 1112 or regular besse- 
mer screw steel. The increase in 
machine production over standard 
bessemer screw steel was found to 
range from 16 to 32 per cent. 
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Bijur 

Automatic Industrial 
Lubricating Pump 

for in 


\ compact pumping unt 


dustrial lubricating systems has been 
developed by the Bijur Lubricating 
Corp., 22-08 Forty-Third Ave., Long 


[Island City, N. Y. 


This unit consists 


of two main elements, a small gear 
pump and a timing mechanism to de 
termine the amount of oil delivered 

definite intervals. These elements 





Industrial 
Unit 


Hijur \utomatic 


Lubricating rump 


mounted on a glass reservoir 


that 


be mounted in a glass reservoir or A 


re mounted on a casting may 


metal reservoir with integral oil level 


DUE [ desired, à reservoir may be 
cast in the frame of a machine. 
MIT put shaít 15 operated by 
direct, belt, or chain. drive. from 
e rotating shaft on the machine 
to give a rotation of approximately 
30 r.p.n [his movement is trans 
ti through spiral gears to the 


pump hie 


pump draws 


Vt V 
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Bijur drip piug sec 
tion showing felt 
filter restriction pin 
made for flows of Z 


to 46 drops per min., 


Ls 


and oil pressure 


operated valve 
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arrangement of 


schematic 


Bijur industrial lubricating 


equipment, showing the in- 
lubricating 
the 


line and the drip plugs 


dustrial pump 


with reservoir, main oil 


making one revolution every 25 min. 


Engaged with this cam is a follower 
which operates a pressure valve in 
the circulating oil line. When the 
tollower a depression in the 
cam, the pressure valve is operated 
and the oil flow diverted to the pump 
outlet for a period of 10 to 30 sec. 
More frequent intervals of discharge 
are obtained by modifying the cam. 
Mounted in the top of the pump 
unit 15 a screw adjustment, by means 


meets 


of which the pressure on the system 
may be increased or decreased as 
required, 

From the pump a single line of 
in. copper tubing is led around 
the machine. Branch lines are taken 
from this main line to the drip plugs 
at the \ maximum of 
approximately 6 cu.in min. of 
oil is available if required. A button 
is provided on top of the unit which 
continuous feed of oi when 
This allows flushing the 


bearings. 


per 


YIVeS 
depresse d. 


system at any time required 


“Cobaflux” 
Magnet Stee! 


\ high cobalt 
steel ca] able of 


permanent magnet 


Mamtamme a strong 
long 
the 
Pa 


magnetic 


magnetic flux over relatively 


has LIT 11 developed by 


Steel Co., 


air gaps 
Bethlehem Bethlehem, 
Phe 
properties are obtaine 

lhe 
syste, 
16.000 : 


following approximate 
t d when properly 
units are those ot 


Maximum in 


heat-treated 


the 


C.2.S. 


duction, residual induction, 


9.300: coercive force, 235 


“Cobaflux” has been used in mag- 
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nets in aircraft instruments, magne 
tos, phonograph pick-ups and scientific 
instruments. It is furnished both as 
bar stock and castings. 


“Kyano”’ 
Blueprinting Process 


Deep, brilliant printing of blue 
prints or blue-line prints on either 
standard or fast printing papers with 
out bleeding or running of blues into 
accomplished with the 
"Kvano" process developed by the 
C. F. Pease Co., 813-821 North 
Franklin St., Chicago, Ill. Thus, the 
operator can make blueprints along 
with blue-line prints at any time and 
at the same printing speed. The 
process has eliminated the difficult 
job of “blocking out" blue-line prints 
when clean white backgrounds are 
desired. In the case of blueprints 
which have been under exposed thi 
lnes are reproduced in full width, 
even with fine pencil lines. When 
using fast printing paper, a good blue 
color can be secured with clear white 
lines and it is possible to give these 
prints a full over-exposure. There- 
fore, with fast printing papers and 
the use of this process best printing 
results can be obtained and advan 
tages of faster production are real 


whites is 


ized. 

Another feature of the "Kyano" 
process is that it permits the usable 
life of coated paper stock to be pro- 
longed. Printing speeds need not be 
changed so often and the exercise of 
judgment on the part of the operator 
is not so important in order to obtain 
a satisfactory blueprint or blue-lin: 
print. 

The “Kyano” chemical is furnished 
in dry, pulverized form. The process 
is carried out by the “Kyano” proc 
attachment which is shipped 
completely assembled so that instal 
lation on any Pease continuous ma 
chine can be made within a short 
time. The attachment is mounted 
directly at the rear of the blue- 
printing machine before the first 
water wash and ordinarily only one 
plumbing connection is required. 
Tracings and negatives are fed into 
the blueprinting machine in the re 
lar manner. 

The process is designed to operate 
on the “Peerless” Model 30 and 
Model 25 continuous blueprinting 
equipments and also can be adapted 
to operate on the older type Peerless 
Model 20 and Model 10 equipments. 
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umm wu 


NOVEMBER, 1931 * 





Olsen 
Testing Machines 


Three testing machines of interest 
to designing and research engineers 
have been developed by the Tinius 
Olsen Testing Machine Co., 500 
North 12th St., Philadelphia, Pa. 
[hese machines are a ductility testing 
machine, a motor-driven Brinell hard 
ness testing machine, and a reverse 
bending machine. 

The ductility testing machine is 
an improved design. The power is 
applied and the load is weighed 
hydraulically. The cupping tool oper- 
ating mechanism is similar in gen- 
eral construction to that used pre- 
viously. As the material is inserted 
and clamped in place, the thickness 
of specimen is shown by the grad 
uated scale under the handwheel. 
\t all times during the test, the depth 





Olsen Ductility Testing Machine 
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Olsen Motor-Driven Brinell 
Hardness Testing Machine 


of cup and the amount of load ap- 
plied are indicated. A stop is pro- 
vided so that the increase in load 1s 
stopped automatically for any de- 
sired depth of cup such as 4 in. 
Then the load can be released in- 
stantly so that it gradually and 
smoothly increases up to the speci- 
men fracture, at which time both the 
depth of cup and amount of load are 
shown. 


Brinell hard 


[he motor-driven 





Warner Reverse Bending Machine 


ness testing machine is built for 
rapid operation and is silent and 
fast. Provision is made by the lever 
device on the side for operating by 
a treadle if desired. 

The reverse bending machine is 
intended for small rods and flat 
specimens. Operation of the ma- 
chine consists in bending a specimen 
back and forth over definitely shaped 
jaws so that smooth bending in op- 
posite directions is alternately etl- 
fected 


“Leadhesion” 
Coating Process 


\ permanently adhering lead coat 
ing of any desired thickness can be 
put on metal surfaces as a protection 
against corrosion by means of the 
"Leadhesion" process, developed by 
the Gross Engineering Corp., 3955 
West 25th St., Cleveland, Ohio. This 
process can be used in the field as 
well as in regular shop work, and 1s 
particularly suitable for chemical, 
papermaking, oil-refining and other 
industrial equipment. 
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“Zurcosteel” 
Steel Sheets 


Three grades of steel sheets to 
meet practically all requirements have 
been placed on the market by the 
L. E. Zurbach Steel Co., Sixth & 
Bent Sts., Cambridge, Mass. Coated 
sheets such as galvanized and long 
terne, and enameling or _ electrical 
sheets are not included in this range. 
lhe Zurcosteel A sheet is equiva 
lent to cold-rolled strip steel, having 
equal drawing properties and similar 
surface; that is, a bright clean sur- 
face, free from annealing discolora- 
tion and scale. 

The Zurcosteel B is carried in stock 
dry to take care of requirements for 
use in the manufacture of filing 
cabinets, refrigerator boxes, and 
other places where a flat sheet is 
required and where very little draw- 
ing properties in the sheet are neces- 
sary, but where the sheet is desired 
Zurco- 
steel C is a hot-rolled continuous strip 
mill product, pickled, and of deep 
drawing quality. Zurcosteel AAA 
is carried in stock up to 0.032 in. 


for painting or enameling. 


thick and is specified where sheets 
of a good drawing quality, bright 
hnish, and special accuracy to gage 
are required, the 


variation being 


within plus or minus 0.001 in 


Bodine 
Type V 
Series Universal Motor 


V 20-bar, mica-insulated com- 
mutator is a feature of the type “V” 
series universal motor built by the 
Bodine Electric Co., 2264 West Ohio 
St.. Chicago, Ill 
number of 
from ten to twentv, insulating the 


Increasing the 
cummutator segments 
segments with mica, and grinding 
the commutator when carried in the 


eliminates 


bearings commutation 
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troubles. These motors are rated at 
1/100 hp., 4,000 r.p.m. and are de- 
signed for 110-volt service. 

The shaft is oiled through a felt 
ring, and at the end of the shaft is 
a felt-packed reservoir in which 
lubricating oil is retained over a long 
time and slowly fed to the oil wick 
through an intermediate felt washer. 


Reeves 


Vertical Transmission 


With Pivoting Motor Base 


The vertical Reeves transmission, 
which is built for requirements of 
limited floor space by the Reeves 
Pulley Co., Columbus, Ind., 


which is adjustable vertically, in 
order that any stretch in the chain 
or multiple V-belt drive can be taken 
up. Adjustment is made by a 


manually operated 
Lateral ad- 
justment of the motor 
rails to accommodate 
different sizes and 
types of electric mo- 


screw. 


tors is also possible 


Kepresentative rolls 
of Garlock 701 In- 
dustrial Brake 
severe 


Lining for 


service 


` is now 
available equipped with a motor base 


Reliance 
Small D.C. Motors 


The Reliance Electric & Engineer- 
ing Co., 1088 Ivanhoe Road, Cleve- 
land, Ohio, has developed a line of 
small d.c. motors to supplement its 
larger Type T heavy-duty motors. 
These small motors are built in sizes 
from 4 hp., 1,750 r.p.m. to 3 hp., 
1.750 r.p.m. for constant- or adjust- 
able-speed operation. They are con- 
structed to withstand hard service 
and are provided with ball or sleeve 
bearings, and may be had in open, 


semi-inclosed or fully - inclosed 
models. Windings are given a fin- 
ishing coat of bright orange-colored 
enamel to detect dirt. 

A feature of these small motors is 
the refillable-type commutator. If 
the copper bars become damaged or 
badly worn, they may be removed 
easily and replaced. 


Garlock 
701 Industrial Brake Lining 


For severe service in industrial ap 
plications, such as in oil fields, sugar 
refineries, lumber mills, steel and 
tubing mills, paper mills, gin mills, 
mines and other industries using ma- 
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chines that require brake lining, the 
Garlock Packing Co., Palmyra, N. Y., 
has developed the 701 industrial 
brake lining. It is constructed of 
high-quality asbestos cloth, impreg- 
nated with a special rubber compound, 
then folded, molded and vulcanized 
under 2,000 lb. pressure. It is avail- 
able in thicknesses from +s to 1 in., 
and in widths from 14 to 12 in. 


PUBLICATIONS 


FOR THE ENGINEER'S LIBRARY 


BEARINGS, THRustT. The Kingsbury 
Machine Works, Inc., Frankford, Phila- 
delphia, Pa., has issued Bulletin HV 
to supersede Bulletins D, F and parts 
of G, and combines in one booklet 
descriptions of vertical and horizontal 
thrust bearings, which are to a large 
extent interchangeable in their parts. 
Only standard self-aligning thrust bear- 
ings are covered. Capacities, weights 
and principal dimensions are given, to- 
gether with a variety of standard 
mountings available. 


Friction Brocxs. The Johns-Man- 
ville Corp., 292 Madison Ave., New 
York, N. Y., has issued a performance 
report on its friction blocks, No. 43, 
series FR-3, entitled “A Report of 
Performance of Johns-Manville As- 
besto- Metallic Friction Blocks on Power 
Transmission Machinery as used by T. 
B. Wood’s Sons Co., Chambersburg, 
Pa.” It gives performance data as 
against other friction materials and the 
annual savings as concerned with a 
particular job. 

MECHANICAL CarALOG. The Ameri- 
can Society of Mechanical Engineers, 
29 West 39th St., New York, N. Y., has 
published the 1931-32 edition of its an- 
nual “Mechanical Catalog with Di- 
rectory of Manufacturers of Industrial 
Equipment, Materials and Supplies.” 
Products of 488 manufacturers are in- 
cluded, arranged for ease of reference. 
The catalog contains 990 114x94-in. 
pages, bound in limp artificial leather. 


METALLOGRAPHIC POLISHING Ma- 
CHINES. E. Leitz, Inc., 60 East Tenth 
St., New York, N. Y., has issued Cata- 
log No. 1196, entitled “Guthrie-Leitz 
Automatic Metallographic Polishing 
Machines,” describing a four-spindle 
type, together with one- and two-spindle 
types and specimen clamps for metal 
specimens. 

VARNISH. The North Bergen Var- 
nish Corp., 989-1005 39th St., North 
Bergen, N. J., has issued a booklet en- 
titled “Back of Berco,” which describes 
the organization of the company and its 
facilities, and lists the various types of 
varnish products made. 





